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INTRODUCTION. 


Gol NEWS they 27 wants no defence =_ 
it cannot indeed as far as the integrity of 


it is concerned; but this jingle ſupport will not 
always recommend it to encouragement and patro- 


nage; thouſands are convinced of the integrity, 


= benevolence, and uſe efulneſs of a deſign, which yet 
they venture not to ſpouſe, being not convinced of 


its feaſibility. This circumſtance is by - far the 


moſt material, nay the one thing needful, in every 


ſcheme of public utility, and, in the caſe before | 


us, requires nothing more than explication and il- 
luftration to recommend it to regard — Like the 
jewel juſt drawn- out of the. mine, its intrinſic 


worth and weight is admitted by all, who will yet 
think it more worthy their. purchaſe, ben ex'cu- 
ted with a brilliant foliſh, and ſet in a bright 


and lively expoſition. This is preſumed to be much 
wanted in the point which the Author has in view, 


and it is to be feared will be found wanting but 


too much in the courſe of the enſuing enquiry ; it 
is naturally a dark ſubjef, and, concealed as it 
is, it has yet been more obſcured by miſrepreſenta- 
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vi INTRODUCTION. 

tion and prejudice : Till theſe therefore « are brought 
to light cleared up, till men art due of 
 prepoſſeſſions, their miſconceptions rectified, and all 


the rubbiſh of obje&ti, on removed, it will be impoſ- 
Able to ſearch undiſturbed for truth — not to ſuy, 
that it hes ever at the bottom, and requires not only 
the. fill of a director to point out the way, but 
great pains and afſiduity in the ſearcher to bring 
it to light; who muſt farce his paſſage, penetrate 
every. ene, and ag deep to AE SN 


Agreaably a beſte: we enter upon * al | . 
El  interefling topic, the probable marks. of a Coal. 
=_ Mine in Places. where ſuch has not yer been found, 5 


Will (which is nearly. the. ſame with the feaſibility of 
Ending them) it aui be . warb the i» of 
Ong 


D evaruate Fl gnerel chetions. 


} [ „ in erden 16 engage the. Reader's. attention 
| yet the more 10 the notice of the farmer, and to 
weaken. bis attachments (if ſuch. be bas] to the 
farce of the. latter, it will Willi 45 l while ; 
to introduce the ole wc . 
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A Deſcription of the eminent ee and public 
Utility of COAL - MINES. 


H E firſt and moſt obvious advantage | 
of coals cheap is in the article of com- 
— mon fires; but this inftance of general] 
advantage is attended with very particular con- 
veniencies (all exclufive of the general comforts 
of a warm houſe) which are either not duly 
known, or however little regarded by Gentle- 
men, &c. who can afford themſelves a | good | we 


at a great price, viz. 
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3 Among the poor it is, generally, the em- 
g ployment of one perſon in a family in the win- 
ter ſeaſon for three hours more or leſs every day 

to ſeek fire-wood,* in queſt of which they often- 
times get themſelves very wet in their feet and 

legs, (of which inconvenience more hereafter, 


Page 11 1 loſe all that time from their proper 
| „„ work; 


- — . 
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» This i it is obvious can happen. only in thoſe parts, here | 
there is much growth of wood} at leaſt growth enough for ſuch 
a purpoſe: and this very probably is in moſt FI of 12 


where there are no Coal- Mines. | -. i 
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. 
x 


oe. An * 
a ii; - 2 


E 
work; and, what does ſometimes ſteal them far- 
Re ther from their work, ſome part of che evening” 
F 1s often employed in patching up the cloaths they 
1 have rent in their paſſage over hedges, ditches, 
N | brakes, &c. Theſe articles, viz. the loſs of time, 
1 and the being expoſed to wet and cold, may 
ſeem frivolous to many who have never attended 7 
to them, and who perhaps regard them as no 
other than caſual inconveniencies, of which the ; 
ſufferer is rendered inſenſible by habit, and theſe - 


S * CT 


8 very perſons inſenſible of it by the ſufferer's ac 
[) quieſcence, — No, but the i importance of it is to 
[\ be concluded from its univerſality, in which caſe, 


as in a thouſand others, the maxima of weight and 

1 ſignificance ariſe ex minimis— A ſmall rate of 
1 taxation affecting every family in a kingdom a- 
EF mounts. to a prodigious ſum. In moſt of the 
1 weſtern, ſouthern, and many of the central parts 
1 of England, (and other parts of the world like- 
EF wiſe inthe ſame condition) this inconvenience does 

. aſſuredly take place: but how much of this time 
2} might be ſaved, how much more work of publicuſe 

\ accompliſhed, by this one perſon in the ſpace of a | 
twelve- month, (for ſome fuel muſt be provided i in 
ſummer as well as winter) were coals at the price 
ſuppoſed | in the note“. At t rate, if the earn- 
_ ings 


In every place whatſoever where there are Coal-Mines, they 

may fairly be be preſumed to be ſold at ng higher price than five. 
pence-a buſhel for four or five milzs round; and in a great many 
Pen they are ſold 3 at that diſtance from the mine for leſs,” 
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ings of this perſon ſpinning, or other ſtaple em- 


ployment, be put at a groat a day, then a quar- 
ter of this day's work ſaved from the neceſſity of 
this random ſearch would procure almoſt ang va- 
lue of a peck of coals; which in a cloſe room, 
(ſee page 18.) and frugally huſpanded, would be 


for the moſt part equivalent in point of uſe to 


their ſcrapings and gatherings abroad, ſave the 


ſearcher from wet and cold, and extraordinary 
wear of cloaths, and make a ſuitable addition to 
the ſtock of ſome public manufacture. Proba- 


bly in moſt places within the precincts of a mine 


above -· mentioned, the real price of coal may be 


leſs than the price here ſuppoſed, and fo. the dif- 
ference may en the above calculation. 


By the way; this lage inconveniency in every 


1 of it cannot be adequately apprehended, ex- 
cept by perſonal obſervers, who are in all caſes 


whatever the moſt competent judges of the ſtate 


and difficulties of the poor, that is, not only of 
' thoſe who receive the alms of their pariſh, but of 


thoſe who do not; of which latter many may be 
found as capable of relief, and more worthy of it, 


than the former; and from their better regards of 
decency and appearance are often haſtily conclu- 
ded to be free from indigence, by perſons who ne- 


ver ſtoop into their humble cell to take a perſonal 
notice of their neceſſities, and who often run into 
miſapprehenſions of their temper and conduct by 
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not knowing the particular Rate and exigencies of 
their condition. . 


8 2. Another inconvenience, reſulting immedi- 
ately from the laſt mentioned, is the demolition 


of hedges, lopping of trees, carrying away the 
| fences of ſtack- yards, &c. &c. caſes, in which eve- 
ry acceſſible retirement, corner, and other place 
of concealment is ranſacked for fuel. The mis- 
chiefs enſuing upon ſuch indiſcriminate pillage are 


very ſenſibly felt and acknowledged by every far- 
mer; and this to the Author's perſonal notice in 


| ſeveral counties in which he has .hved: Now re- 
| move from the poor this- neceſſity, . and the ad- 


vantages of this removal will be proportionable. 


It is farther worth notice, that this practice is ſo 
common, and ſo much defended by neceſſity, that 
it has changed its very name among the perſons 


concerned, who tell yori, That they do not fteal 


firing, but tate it; that there is no harm in lop- 
ping a pollard tree; that they claim a right to fire- 


wood in the fields which is out of uſe and d 


with. Thus they have entirely diſunited the idea 
of theft from that of rapine, and ſo powerful is 


the plea of pinching cold, that of all theſe diſ. 


treſſed ravagers Unde habeas * nemo, fed opor- 
5 tet bdbere. 5 


8 3. Another i inconvenience, or ile ene in. 


the dearth of firing, conſiſts in the multitude of 
perſons afflicted with agues; (the diſparity i in the 


number 
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. wb of ſuch between Dorſet and the parts a- 
bout Durham being, by general computation, as 
eight to one, and in ſome particular fituations of 


the latter, being a great deal more) labourers are 


obliged to endure wet and cold in a very great va- 
riety of their work, and when they come home at 
night, poor victuals and a cool chimney corner is 
their general fare; they have neither time nor fire 
enough to dry their ſtockings, cloaths, &c. before 
the next morning, when they put them on a- 
gain damp as they are; and the repetition of this 
hardſhip chills their blood, and throws them into 
agues. This is a common misfortune with all out- 


door labourers, and might be, if not abſolutely 


remedied, yet in a great degree alleviated by a 
ſmall and conſtant coal fire in a cloſe room, ſuch 
as even poor families uſually enjoy in places where 
 coals-are cheap. Not only indeed out- door labour- 
ers, but the women and children who are uſually 
employed within, ſuffer the ſame diſtemper in nu- 


merous inſtances from the ſevere; becauſe unte. 
mitting, conſtancy of winter's cold, and are equal. 


ly helpleſs in the articles of both inward remedy 
and outward warmth. The inhabitants of thoſe 


parts of the north, and other places, where coals 


are plentiful and very cheap, have nor à juſt ap- 


prehenſion of the advantages which in theſe re- 


ſpects they poſſeſs, becauſe they know not what 


it is to hve in a contrary condition: and the plen- 
ty of their ſubſiſtence, and the warmth of their 


ns is an ample, * undiſcerned, compen · 


ation | 
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6 
fation for the nakedneſs of numbers of poor chil- 


dren which is ſtill obſervable in ſeveral of theſe 
parts. For the ſame reaſon it is not poſſible for 


any man to form a competent judgement of the 
advantages of having firing plentiful and cheap, 


Who has not known the contrary extreme in ano- 


ther ſituation. Nothing either in naturals or mo- 


rals is more illuſtrative of an object than the no- 


rice of its contraſt, — Tell a man who is even in 


_ eaſy circumſtances of life, and buys coals at the 
pit-heap for two-pence halfpenny or three-pence 


a buſhel, That you live comfortably upon a ſmall 
income, where coals are thirteen-pence a buſhel, 


wood for firing very dear, and the conſumption | 
of it every year greatly exceeding its produce, 
ſuch a man at firſt thought will have no other idea 


of the inconveniencies ofthis than in the want of 
a conſtant warm fire · ſide; and without any farther 


rellection upon its difficulties will urge the neceſ- 


ſity of your ceconomy, hardineſs, and patience: '— 


but even with no more thought of its inconveni- 5 


ency than this, while he admires _ eps er ; 


5 wil abe n ation 5 


a way of ug er to this laſt elit it may 


| be worth while to obſerve, that all animal bodies 
require, in order to their preſervation, a ſuitable 
balance of heat and cold, juſt as all the parts of 


nature depend upon ſome proper degree of equili- 
brium (the ſenſe of an extreme) in the qualities of 


drought and . * denſe, hot or cold air. 


When 


| C wg ) 

When any of theſe particular-qualities on either 
ſide preponderate,, the animal creation is ſure to 
receive an uneaſy account of it, and becomes in 
due proportion expoſed to diſorder — it catches 
diſtemper from a too moiſt or thin, or cold air, 
long drought, much heat, &c. meteorous ſingula- 
rities in the temperament of the air, which ſleep- 
ing and waking they breathe. But the frame of 
the human ſpecies ſeems expoſed to ſingular in- 
conveniencies from cold and heat, any ſhort ex- 
treme of heat, or any uncommon continuance of 
cold endangering the health of the ſubject: there- 
fore the equilibrium between theſe two affections 
in the human ſenſation is highly expedient, and 
it is thence very obvious to conceive, that where 
this equilibrium is diſturbed by the powers of na- 
ture, the power of art is neceſſary to counteract 
this ons, and reſtore the balance. 

Ri Fi Another i inconvenience nl in a imd 
common among day- labourers, mechanics, &c. 
viz. of ſpending in the winter evenings part of 
the profits of their work in a public. houſe for the 
fake of a warm fire - ſide; the opportunity of which 
accommodation at their own houſes would engage 
numbers of theſe perſons at home, and ſave their 
money. But in this article the accommodation of 
a warm chimney corner is only the firſt temptati- 
on; when they are got here, another temptation 
occurs, i. e. the converſation of the company, who 
| entertain each other with merry Jokes, gibes, ſongs, 

1 +3 1 | ſmutt, 
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E F- 
ſmutt, &c. ſo the old five reaſons 10by a man ſhout 
drink operates with great efficacy here; This, 
with the warmth of their fituation, diſperſes all 
their gloom, opens their hearts, and makes them 
generous even againſt their ĩnefinations, Lorber 


pot, and Cother mug is repeated oftetier than at 


firſt deſigned, and the reckoning paid (if then 


paid) with a reluctance viſible to the bedr Gol 
pany. This is a 
parts of the country where firing 1 18 very dear, 
and as theſe temptations, in both caſes, are 'very 
natural, it were no preſumption to ſuppoſe them 


practice well known in many 


general. Remove then the occaſion by futtable 


accommodations at home, how many ſhirts, ſtock 
ings, &c. might not be ſaved in the ſpace of a 


year to a half naked' family From THis 1. 5 In- 
ſtance of frugali ! wa 


To theſe articles of Son Edele! in 


the plenty of coals might be added, the eaſe and 
cheapneſs of dreſſing victuals where a conſtant 
coal fire is kept; the expence of doing Which 
where fuel is very dear, is in many cafes equal to 
the victuals itſelf, eſpecially IH pr * 
The prevention of frauds in the meaſure or qua- 
lity of coals brought by a retailer at a great dif- 
tance: The ſmall attendance and attention to a 
coal-fire in compariſon of what is neceſſary ro a 
fre of wood : 18 "wo doubt Oe" conveniencies 


iſions are cheap: | 


5 4 


Here woot b ſuppoſed to ba the general . for fring, 
and it may reaſonably be ſo, conſidering the fe places or parts, 


| comparatively ſpeaking, which ſupply plenty of other , | 
as of Prat, turf, ſtubble, ee, &c. 


Will Ns 


5 CW 2 


— 


will occur to the reader in the courſe of his obſer- 
what is here ſaid to be ſuperfluous, as if it were 


obſervations may be known and acknowledged, 
as a thouſand things are beſides, which yet are 
not well attended to or conſidered in all their con- 
ſequences: and admitting that they were ſo, yet 
in a treatiſe written profeſſedly upon the ſubject, 
it may be very expedient to draw out theſe advan- 


conviction — clear deſcription gives freſh beauty 


felt and acknowledged; and a lively repreſentati- 
on even of the b 
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vation or reflection, who it is hoped will not deem 


"> 


already well known tis true, the matter of theſe | 
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tages to open view for the fake of eaſy and clear 
to the day, though the luſtre of it be all the while 


it little leſs enchanting i in iges, on "is comfo r. 
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| General be of Coal in aufn, 
1 NOT HER capital refed . i at- 
4% tending the cheapneſs and plenty of coals 
e in meaning s of aue, ex. 85. 3 
3 loc: 5 
nb 1. chend wink the ing expence of 
Aal conſiſts in the burning, and one particular 
excellence of each in being well burnt. Where 
fuel for this purpoſe is dear, the manufacturer is 
BY always tempted to be frugal in fire, and is actually 
ſo oftentimes to ſuch a degree, as to loſe a part of, 
or a whole burning of brick, which ſoon after up- 
on the acceſſion o moiſt air begins to ſhiver; to 
pieces, and is incapable of any uſe; ; and where it 
is not ſo imperfectly burnt, but that it remains ca- 
pable of ſome uſe, in this caſe it is ſeldom of long 
=: duration: But where fuel is cheap, the manufac- 
| turer would not be tempted to expoſe his goods to 
| ſo much injury. The truth of this whole obſer- 
8 vation is evident in every part of England accord- 
Mil ing to their reſpective plenty of fuel for burning 
theſe materials; every one knows it. There is 
undoubtedly very good clay in moſt parts of 
England within an eaſy reach of carriage for the 
purpoſes of both building and roofing, and were 
fuel for burning in any tolerable proportion, what 
advantages wauld not thence accrue to walls, par- 
8 titions, 
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titions, pavements, &c. At St. Ives, Hunting 


donſhire, their beſt brick is of a yellowiſh hue, and 


remarkably firm; and ſome of their ſtreets or 


cauſe- ways are paved with it; they burn it with 


ſome kind of peat, which luckily they have in 


much plenty: otherwiſe they might probably be 
often in the ſame predicament with Exeter, 


| where their chief firing is wood and imported 
coal; the latter exceeding dear, and the other 
not cheap. At Stoke-hill, in that neighbour- 


hood, a large pile of bricks, ſome years ago, de- 


. | HD | 9 | t —2 4 | E we 
1 ſign'd for a new building, made of good clay, 


lay mouldering into rubbiſh from the want of 


ſufficient Tring when Pp were burnt. 


En paſſant, let us take notice, that the diffe- 


rence in the ſeveral kinds of clay for the purpoſe 


of making brick and tile, is not ſuch as can af- 
= fe the argument here; becauſe in moſt places, 
= ſuch kind of clay may be met with well work'd, 


as being cleanſed and burnt, will be worth the 
trouble, and afford a very you material for com- 
mon . f 


| ; 2. In the fingle article of lids the ed 

tage of cheap firing is very remarkable, and al- 
moſt ſurpriſing. Where the houſes are cement- 
ed with common mortar, the walls are not, nor 


can be, nearly ſo durable as with pure lime, or a 


que 5 of ir; they fall pal Eneralh 
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one ſide from another, and do not break, but 


ſplit in two; and as they open thus by degrees, 


and become hollow, the cold and wind enters 


through a great many chinks and holes, the 
wall bulges and ſhrinks by degrees, till one ſide, 
from the want of good cement, finally falls off 


from the other“. Where lime is cheap, the cot- 
; tages are all more cloſe and warm, than where it 
is dear; the ceilings and Plaiſtering better. 


Such are the cots, even the ſingle rooms, of la- 
bourers in many parts of the north of England; 
and a room thus cloſe and compact, with a con- 
ſtant coal- fire, would go far to prevent, certainly 
would ſuſpend the inconveniencies referred to at 


page 11. Ihis is the reaſon why the cottages in 
the north of England, and indeed the buildings 


in general, are much better both in point of room 


and firmneſs, than thoſe in the weſt; for where 


coals are cheap, and lime-ſtone in great plenty, 
it follows of courſe, that both the buildings muſt 
be better, the roofs cloſer, and houſe- rent lower, 


than in places where theſe conveniencies are 


ſcarce or dear; and it is confirmed by fact, in re- 
ſpective compariſons of abundance of places. 
The parts about Durham, Sunderland, and New- 


caſtle, are extremely populous, as they are ex- 


tremely well provided with fiſh and coals; and 


1 Cottages in general are meant u hee not gentlemen' s houſes, 


which are generally well eee though a at an extraordinary be 
expence. 


C19 ] 


of one certain genteel village in thoſe parts, it 


has been well remarked, that building is cheaper | 


__ than in any "= part of England beſides. 


§ 3. „ Fankinws pagan appear likewiſe in 


the caſe of all other manufactures, wherein fire 
is employ'd, and in proportion as it is fo. The 


manufactures of iron, cloth, &c. cannot be exe- 


cuted without plenty of this uſeful article, and 


are obſerved to flouriſh moſt, ceteris paribus, 


where it is cheapeſt. Why has land-trade of 
late years made fo great a progreſs northward, 
and arrived to a pitch of improvement there, 
unforeſeen to the moſt diſcerning of our forefa- 


thers ? principally, on account of the plenty of 


firing, where the general ſubſiſtencies of life, 


meat, clothes, and fire, are for the moſt part more 
acceſſible to the poor than in other places; even 


the former two are greatly ſupported by the uſe 


and benefit of the latter. For where one neceſſa- 


ry of life is wanted, in order to prepare or work 
another, if the former be cheap, the latter muſt 
aſſuredly be ſo in proportion. Thus it is with re- 
ſpect to firing in the inſtance of ſingle occupa- 
tions, and common handicrafts, as bakers, brew- 
ers, maltſters, public-houſes, hatters, &c. &c. all 
of whom, as well as the public manufacturer, 
muſt be much more ſenſible of poſitive conveni- 
ency in the poſſeſſion, or of inconveniency in the 
want, of this material advantage, than any deſcrip- 
tion of either can make them, 
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6: H 5 F. III. 
Errors i in 1 the Made of Diſervery confuted. 


$2, IN a diſcovery ſo beneficial to the world as 
that of coal-mines, in places wherein none 
ſuch have yet been diſcovered, it is not to be ima- 
gined that any objections will ariſe from the fatal 
accidents of fire ; the introducing an additional 
number of poor employ'd in working theſe 
ä the great conſumption of 58 8 in fa- 
1 bricating the e &c. 


These inconveniencies (admitting that they al- 
ways actually took place) are but accidental to 
ſuch an employment, and a very lender conſe- 
quence of ſuch a diſcovery. Time and c care might 
prevent, or greatly abate the power of theſe caſu- 
al inconveniencies ; the ſolid advantages of the 
diſcovery itſelf, would far outweigh theſe, and 
extremely ſuperſede all the objeftions 1 which can 
be grounded upon them. It is but weakneſs and 
futility to urge any caſual inconvenience againſt 
any public and avowed general advantage ; ſuch 
objections have no more force than the exiſtence 
of ſuperſtition and enthuſiaſm, when form'd into 
an objection againſt religion; of frauds and co- 

zenage, when againſt an eſtabliſhed commerce; 

of 1 and party, hen againſt a wel P9iz d po- 
litical 
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I ̃itical conſtitution; or, of the barren parts of na- 
ture, whoy * a beautiful and fruitful world. 


A 4 2. „ There e ee 
directed in diſcouragement to any attempts of 
the diſcovery above - mentioned; but they are 
ſuch as would never be urged, did the abettors 
oft them duly conſider the connexion they have 
= with the ſubject of this enquiry ; that 1 is, * in- 
n of coal-mines. 


One of thels objections | is the bao of 
the gravitating rod or branch; which, ſay they, is 
of ſuch a property, that, while carried along to 
and fro in a direction parallel to the horizon, if, 
during this geſtation, the bearer happens to pals 
over the edge or extremity of ſome coal-mine in 
the earth directly beneath him, the rod will that 
moment be obſerved to bend downwards, as if 
attracted by the mine below it. This phœnome- 
non of the rod, they tell you, is indicative of a 
coal-mine below, and it is therefore called, the 
virgula divinatoria, Aaron's rod, &c. Now 
rods, or young branches of hazle, have been 
made uſe of by gentlemen for this purpoſe, who 
finding theſe rods not to have gravitated at all in 
ſuch places as they have made trial upon, con- 
clude at che that no coal- mine is there. 
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Suppoling then the rod to 85 this automa- 
tous tendency z a non cauſa pro cauſa” is a com- 
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mon ſcholaſtic fallacy; and that is the very 


. Caſe here. For this downward bending of the 


rod cannot be affected by any attraction of gravita- 
tion whatever from a coal-mine below, were the 


mine twice, thrice, manifold, thicker than it is 


found to be. It 1s contrary indeed to the moſt 


eſtabliſhed rules of ſound philoſophy, to all the 
laws of nature; and therefore the objection it- 

ſelf (occurring from the rod continuing in an 
even and ſtraight poſture in the hand of the bear- 


er) is fallacious, and the very ſuppoſition of its 


tendency to the mine by Phyſical attraction 
falſe. 


It may, however, be very proper to diſcuſs 
this objection more at large, for the ſake of gen- 
tlemen who are well known to have adopted it, 


and, being perſons of ſenſe and diſcernment in 


other reſpects, have a right to know the ſenti- 


ments of any man who undertakes a ſubject 


connected with their apparent miſtakes. All 


men have prejudices, both authors and readers ; 
and if the former of theſe fhould be fortunate 
enough to annihilate thoſe of the latter, it will 


be ſome kind of atonement to the world for the 


depravity or r pertinacity of their own. 


No effect is without its cauſe, which cauſe 


muſt of courſe be adequate to both the nature 
— the degree of that effect. Now the general 


tendeney 


„ 
tendency of this rod to the earth, as of all other 
bodies, is cauſed by the attraction or gravitating 
influence of the whole earth; but if this rod hass 
an extraordinary tendency downwards, in ſome 
particular places more than in others, this extra- 
ordinary effect muſt proceed from ſome extraor- 
dinary cauſe, which operates ſtronger in theſe par- 
ticular places where the phœnomenon appears; 
and this extraordinary cauſe is ſuppoſed by the 
objection, to be a coal- mine directly below it. 
Nov the thickeſt known ſtrata of coal in Eng- 
land, which are fathomable, are not more than 
eight or nine feet thick; and what a nothing is 
any force of attraction in this body, ſuppoſed to 
give the extraordinary, in compariſon of the 
whole diameter of the earth, which adually gives 
the ordinary tendency of this rod to the ſurface! 
The difference in the ſuppoſed cauſe, is ſo infi- 
nitely minute, that it becomes a meer non- entity 
in the eſtimation. For, the power of this extra- 
ordinary cauſe, is ſuppoſed to preponderate in the 
effect beyond the ordinary gravitation of the 
whole earth; therefore the exiſtence of the cauſe 
muſt be in bulk or power, or both, proportiona- 
ble: but this the mine could not poſſibly be, were 
it as hard and heavy as ſolid marble, and even as 
thick as the depth of any diſcoverable mine from 
the ſurface ; it bears no proportion to the earth's 
diameter, which 1 is near eight thouſand miles not 
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ſo much as half a pound weight bears to the mo- 
mentum of a large ſhip of burden. 


Philoſophically, therefore, any man would be 
inclined to ſuſpect the very truth of this phce- 
nomenon, and reſolve it into miſconception, or 
ſome ſtrength of prejudice in the objector. Men 
are ſtrangely diſpoſed to indulge a prejudice in 
ſentiment, when they find it atteſted by tra- 
dition, or acknowledged by writers of credit and 
reputation; and hence not only the riſe, but the 
confirmation alſo, of many vulgar errors. In 
Chambers's dictionary, the truth of this phceno? 
menon is not defended, but only ſuppoſed, in or- 
der to annex to it, the beſt ſolution given by the 
advocates for the fact; and this ſolution a very 
different one from the above-mentioned. See 

Virguis. 5 


A el branch, ſays the article, in form of 

a T, cut off a hazle tree---the perſon who bears 
„it, walking very ſlowly over the places, where he 
ſuſpects mines or ſprings may be, the effluvia 
< exaling from the metals, or vapour from the 
© water, impregnating the wood, makes it dip or 
, incline, which 1 is the ſign of e 8 


1 Some diſpute the matter of fact, and ny! it 

to be poſſible; others, convinced with the great 
number of experiments, — in its behalf, | 

| e 


5 


| ( 25 ) = 
Y look out for the natural cauſes them The 
corpuſcles, ſay theſe authors, riſing from the 
0 ſprings or minerals, entering the rod, deter- 
mine it to bow down, in order to render it paral · 
© ]el to the vertical lines, which Ws effluvia de- 
ſcribe in their riſe. 


58 10 fe, the mineral or watry particles are 
* ſuppoſed to be emitted by means of the ſubter- 
© raneous heat, or of the fermentations in the en- 
© trails of the earth: now the virgula, being of a 
light porous wood, gives an eaſy paſlage to thoſe 
particles, which withal are very fine and fubtle; 
the effluvia then driven forwards by thoſe that 
follow them, and oppreſſed at the ſame time by 
the atmoſphere incumbent on them, are forced 
© to enter the little interſtices between the fibres 
of the wood, and by that effort they oblige it 
_ ©* to incline or dip down perpendicularly, to be- 
* come parallel with the little columns which thoſe 15 
6 ee form in their riſe. 8 


8 Before we 5 to Welte remarks upon this 
20 ſolution, let us obſerve, that the article as we find 
it here, does by no means ſtand confirmed by the 

authority of the compiler; for the number of ex- 
periments, or any number of them, is neither ex- 
hibited in proof, nor aſcertained upon teſtimony, 

only alledged, by the advocates of the fact. And 
in their attempts towards a ſolution, the corpuſ- 
_ cles, lay theſe authors, riſing,” &c. this is {till their 

. gs own 


1 


own ſolution, and no aſcertainment of the fact. 


And in the following paragraph; In effect, ſays 
the dictionary writer, the mineral or watry parti- 


cles are ſuppoſed to be emitted, &c.* Here he 


does no more than repreſent to us the hypotheſis 
of perſons who patroniſe the fact (the mineral or 
watry particles are ſuppoſed, ſays he, to be emitted) 


and leaves the matter there upon the ſolution-of 
thoſe gentlemen, without eſtabliſhing it by any o- 


ther ſcheme or ſolution of himſelf or others. For, 


A dictionary writer is not obliged to be a con- 
troverſialiſt any farther than he is ſupported by 
well eſtabliſhed and acknowledged truths — To 


combat every dubious opinion relating to ſcience 


were to write alibrary rather than a dictionary; and 


therefore a reader cannot expect to enter into all 
the minutiæ of ſcience from a dictionary, any more 
than he can expect to enter into the force and ge- 
nius of a language from a dictionary of words 


and ſingle phraſes. It is the buſineſs however of 


a dictionary to take notice of all technical terms 


whatever, whether grounded upon true or falſe 


philoſophy, and to give ſuch an hiſtorical account or 
explication of them as is moſt conſiſtent with the 


matter they allude to or contain. This is the caſe 
with reſpect to the virgula divina, the relation of 
which, as well as the ſolution, is plainly e in 


the opinion N om its abettors. 


Let us now examine this opinion. »The cor- 
| puſcles 


. 


puſcles riſing from the ſprings and minerals,” &c. 
Here it is not unreaſonable to preſume, that the 
particles of theſe effluvia may be inceſſantly emit- 
ted (as they are from many phyſical bodies) with- 
out any conſiderable or even diſcernible waſte, 
and yet be of no effect to alter the motion of a 
folid body by means of their extreme minuteneſs, 
tenuity, lightneſs, &c. the volatility of theſe par- 
ticles ſeeming very inconſiſtent with that weight 
and efficacy neceſſary to produce the fact alledg- 
ed. Now the virgula, ſays the ſolution, being of 
a a light porous wood, gives an eaſy paſſage to thoſe 
particles which withal are very fine and ſubtle — 
fine and ſubtle indeed they muſt be in a very great 
degree, to enter the pores of the wood, and muſt 


do this in a vaſt quantity (fine as they are ſuppo- 
ſed to be) in order to add to its ſpecific gravity 


ſo, as to oblige it to incline or dip down towards 


a paralleliſm with the aſcending column ef va- 


pour. If theſe particles are ſubtle enough to pe- 


netrate the wood, and of weight enough from 


their abundance to make it fink, why are they 
not, being mineral particles, the objects of ſenſa- 


tion? If. both their ſubtility penetrates, and the 


Impulſe of the ſucceeding effluyia, together with 
the preſſure of the incumbent atmoſphere, forces 


them into the wood, ſo as viſibly to increaſe the 
momentum of the rod, why do they not ſtrike 


the olfactory nerve too? eſpecially, conſidering the 
_ temper and quality of theſe vapours as iſſuing 
from mineral ſubſtances, which are not ſo dry as 
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66090 
the natural magnet, &c. but of a more humid na- 
ture; and thence moſt probably capable of . 
ing the ſenſe. 


But they are ſaid to be oppreſſed by the 
atmoſphere incumbent on them, in order to be 
forced into the interſtices of the wood — It is well 


known that the preſſure of the atmoſphere ope- 
rates in all. directions, upwards, downwards, and 


ſideways alike; why then does it oblige the rod 
to incline one way rather than another? why, ſays 
the ſolution, by forcing the effluvia into the inter- 
| tices of the wood, and by that effort obliging it 
to incline downward. As how? we mult ſuppoſe 
indeed by gravity; for there is no other principle 
| which can diſpoſe it to do fo; then thoſe particles, 
minute as they are, muſt enter in a prodigious 
quantity to increaſe viſibly the momentum of the 
rod — Bagatelles! Suppoſe they do not enter at 
all by any ; impulſe from the atmoſphere? for that 
they do fo, is contrary to very ſound dodtrine in 
phyſics : every one knows that an atmoſpherial air 
is encloſed in all animal and vegetable ſubſtances, 
and preſſes againſt the incumbent air of the at- 


moſphere as much as the incumbent air of the - | 


_ atmoſphere preſſes againſt them, and forms an 
equilibrium of gravity; and this is the reaſon why 
animals and vegetables ſuffer nothing in their ſen- 
fation and growth from this external bre, | 
Which otherwiſe would at once 0 both. 


| ( 29 ) 

Again, if the lightneſs or poroſity of the wood 
diſpoſe it to give reception to theſe over-bearing 
particles, why is hazle ſelected for this purpoſe 
more than any other wood, variety of which, 
both green and dry, may be found more fit for 
this purpoſe? Several kinds are more porous and 

equally pliant, when green and the natural ; Juices | 

in them; and if thoſe which are dry are not upon 

this account fo pliant, yet their interſtices are 
more open, and more ſuſceptible, according to 
the ſolution given, of the penetrating efluvia. In 
ſhort, it appears to be a ſtrained ſolution, and clog- 
ged with difficulties in every. lentence. 


Here again is another difficulty, and emugly „ 
more forced than the particles themſelves; for, 
theſe are ſuppoſed to be emitted by means of the 
ſubterraneous heat, or of the fermentations i in the 
entrails of the earth. What! are they emitted 
thence with ſuch violence, as viſibly to affect the 
motion and poſture of. bodies upon the ſurface? 
In many places they muſt penetrate a blye rock, 
impenetrable to the force of any utenſil, only to 
- gunpowder; they mult penetrate alſo a ſtiff clay, 
or ſandy rock, or ſchiſtous earths, or ſeveral of 
theſe one over another, to the depth of forty or 
fifty, 1 in many places an hundred and fifty, yards 
deep. (For the aſcent of theſe effluvia muſt be 
direct, as is plainly. implied i in the ſolution, in or- 
der to oblige the rod to incline or dip down per- 
Yap to become parallel with the little co- 


lumns 


CW) - 
jumns which thoſe | vapours form in their riſe. ) 
Sure, this ſubterraneous heat, or fermentation, 


muſt be exceſſively forcing, a very ſtrong hot bed, 


to raiſe theſe powerful vapours through. all this 

oppoſition. The truth is, the effect is far too 
great for the ſubterraneous heat to produce in its 
operation upon bodies ſo near the ſurface; for 
were the effect fo ſtrong as is here repreſented, all 
animals and vegetables would feel a very uneaſy 


account of it; and if vegetables received from 
the influence of it ſuch a viſible change of pro- 
perty, animal bodies muſt much more ſo, by 1 im- 
bibing, abſorbing, and every way N the 


influx of theſe mineral 8 ee 


Farther, admitting both the phœnomenon and 
the concluſion, viz. as indicative of a coal- mine 
below it, why is not this method purſued, and al- 
ways without exception, in places contiguous to 
coal- mines? ſo eaſy and compendious a method 
would ſave much expence in boring. The reaſon 
indeed why it is not purſued is, becauſe it is of 

no uſe. It has been found (as men of good credit 
have atteſted) of no uſe in variety of trials in the 
north of England over places where there is coal, 
and under which there is not, the ſtubborn twig 
will not bend to the exhalations, though iſſuing 


from a bed of coal ſeven or eight foot thick, with 
another bed of coal half that thickneſs above it. 


The ſubterraneous heat, perhaps, is not ſo ſtrong 
there as in the ſouth of „ A ridiculous 
reaſon 


ee e e 
reaſon this moſt certainly; but tis in all reſpects 
equally plauſible with the philoſophy alledged for 
the deflexion af the rod. 


11 cannot be denied that effluvia may operate 
with a powerful influence upon bodies within the 
ſphere of their activity, as magnetical and electri- 
cal effluvia (ſuppoſing that theſe powers are exhi- 
bited by effluvia only, and not modifications of 
air or ther, or by inſtantaneous impulſes of theſe} 
ſtill the power of theſe efluvia depend upon par- 
ticular circumſtances, as, the interpoſition of bo- 
dies, the diſtance of the object, the inteſtine agita- 
tion, or rather a projectile power, of the parts of 

the emitting body, and the texture and quality of 
the effluvium itſelf; ſome or moſt of theſe circum- 


ſtances may operate together, in their proper diſ- 
Poſitions, to produce the effect; but let the parti- 


cles themſelves be ever ſo numerous and inſinua- 
ting, and the body they iſſue from ever ſo protru- 
five, they cannot operate upon inanimate bodies on 
the ſurface, fo groſsly as the ſolution repreſents 
them to do, through an incumbent mountain of 
hard rock and ſolid clay - it is impoſſible. Efflu- 
via, capable of working this groſs effect, may be 
impelled, like exhalations, through the fiſſures and 
ereviſes of the earth; but then they would not aſ- 
cend in perpendicular columns, as the ſolution ſup- 
poſes, but operate (if they operated at all) in hori- 
Abl directions: and even then, ſuppoſe them aſ- 
ſiſted by the general powers of N ature, as by the 


ſubter· 
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ſubterraneous heat propelling them to the ſurface, 
&c. they muſt then operate according to the ſame 
| laws of motion with theſe powers, viz. weaker or 
ſtronger, in proportion to the ſquare of their diſ- 
tance from the impelling body; but this they do 


not, according to the ſolution; for inſtead of the 
rod being impelled upwards by the aſcending ef. 
fluvia, which it ought to do according to Sir Iſaac 


-Newton's third general law of motion, it deſcends, 


and declines, as forced into this poſture by the in- 
cumbent atmoſphere --- which, alas, is forced with 


equal violence into the ſolution. 


If i it be objected in behalf of the penetrating : 
power, vigour, &c. of effluvia, that the variations 


of the magnetic needle are in reſpect of their cauſe 
ſimilar to this, and that the polar magnetic power 


of attraction is owing,.materially, to the polar ef- 


fluvia. [ doubt the truth of this material cauſe will 


not be readily granted; the attraction itſelf is vi- 


fible, but the effluvia pretended is only an occult 


quality, depending a great deal upon idea and 


ſuppoſition --- they may be as penetrating, as ſub- 
tle, and active, as Mr. Boyle ſuppoſes, but they 


cannot have that moliminous and groſs effect up- 


on bodies which the ſolution of the rod ſuppoſes 
them to have. However, let what will be the ma- 


terial cauſe of the variation of the needle, it is cer- 


tain there 1 is an efficient cauſe, and we ſhall come 


much. nearer the point, if we reject theſe efluvia 


as ineffeRtive, and reſolve. theſe variations as Dr. 
FIT 
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Halley and other writers have done, by cauſes 
which operate in due degrees of ſtrength and effi- 
cacy as the vicinity of mountains and continents, 
or, the ſuppoſition of a nucleus of earth incloſed 
all around by a ſuperficial ſhell of a competent 
thickneſs. Theſe, tis true, are but preſumptive 
cauſes, and are only alledged as ſuch, but they 
are adequate to the effe& which they are brought 
to account for; which the ſuppoſition of effluvia 
in the caſe of the virgula divinatoria is not, nor 
| likewiſe in the caſe of the variations of the nee- 
dle, when properly examined; and this is all we 
are concerned for. 


Such a long confutarion of this CR 
and i its cauſe, muſt appear little more than futility 
to a learned reader; and it would not have been 
inſiſted on, had the opinion not been eſpouſed by 
perſons of good underſtanding and diſtinguiſhed 
judgement i in other things; ſome of whom have 
it in their power to promote uſeful and public- 
ſpirited undertakings, and might, perhaps, adopt 
an inclination too to promote them, were the pre- 
judices and objections they have againſt theſe un- 

dertakings (except in the article of favourite paſ- 
ſions) removed; doubtleſs. there are many ſuch 
gentlemen, all of whom cannot avoid prejudices 
in ſubje&s which they have not examined : pre- 
Poſſeſſion and objection is common with the world; 
but nothing is more common in an age of refine- 
ment and enquiry chan for men, whoſe prejudices 


and 


( 34) 
* "ane objections, are removed, to think and judge 
better. 
3 It might not be amiſs here by way of digreſſi- 


= on (did it not lead too far from the ſubject before 
4 us, though alluding to the ſolution juſt examin- 
ed) to enquire into the reality of a poſitive ſub- 
terraneous heat in the earth ;* the greater proba- 

| bility of a body of water in its central parts than 
fire; the action of the ſun, as the prime agent of 
nature upon the earth; and the degree of this ac- 
tion, conſidering the comparative magnitudes of 
the ſun and earth (that is, as a diameter of ten inches 
to a diameter of a ſixth part of an inch) as proba- 
bly capable of anſwering all the purpoſes of a ſub- 
terraneous fire — that changes in the quality of 
the atmoſphere, in reſpect of heat and cold, elaſ- 
ticity, and rarefaction, occaſion many alterations 
in nature; that all degrees of heat are but compa- 
rative in their ſeveral ſubjects, from the intenſity 
of it in the orb of the ſun, to the abſence of! it in 
any part of the planet Saturn. for that there is noth- 
ing in an abſolute ſtate of reſt in the whole ſyſtem 
of nature—When a phœnomenon is reſolved into 

a cauſe which is meerly preſumptive and hypothe- 
tical, eſpecially when the operation of this cauſe is 
not equal to the effect, it may contribute in ſome 
_ caſes to render the phcenomenon | itſelf ſuſ- 
pected, and never fails to render the ſolution ab- 

1 et turd. 
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* see 95 stokeley upon aha cauſes of earthquakes, in Phil, 
Tranf. No. "9 3 P+ 641. 8 * ei. notion, | 
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5 ſurd: But when a phœnomenon is reſolved into 
= efficient and adequate cauſes, acting according to 
| the general laws of matter and motion, it claims 
| the regard of every philoſophical: mind; and 
85 though the pertinency of the cauſe aſſigned may 4 
OS be found doubtful, yet the regularity of its ope- a 
5 ration, as agreeing with the order of nature, 1 
7 is very plauſible, becauſe eaſy and conſiſtent 955 
15 — conſiſtent with that train of phyſical cauſes It 
5 and effects, in reſpect of which the actions and 5 
5 operations of nature are found to be ſo remarkably * 
. uniform, and the conſtitution and arrangement of 1 
8 it in all its parts ſo well adapted and beautiful. Ly 
25 | F 3. Another objection formed againſt the pro- 1 
5 bability of ſucceſs in an attempt to find a mine of · al 
15 coal is, the want of a particular ſpecies of herb 12 
55 growing upon the place, or in the neighbourhood 4 
of it; which is in the genus of mint, a ſpurious kind bY 
of it; which is ſuppoſed to grow no where but in 9 
places where thoſe mines are. This notion, when C 
formed into an objection, is ſo weak and inſignifi- Fa 
cant, that, like many other little vulgar prepoſſeſ- * 
ſions and repugnancies of ſentiment, it does not 14 
deſerve other than the reader's inattention and con- ba 
tempt. It is amply confuted by this ſingle con- 1 
ſideration, viz. the diſtance of a poſſible mine below 1 
it from the deepeſt fibres of its root, were even the ab 
root abundantly deeper than it is; and thence the 7" 
abſolute impoſſibility (except in the caſe of a fine 1 
fancied effluvia !) of the mine extending the in- " 
„ fluence 171 
13 
i 
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fluence of its quality as high as the very ſurface 


in the production of the herb. The ſame anſwer 


is adequate to every remark of herbs or plants pro- 


duced upon the ſurface by the ſuppoſed means of 
a coal - mine lying at any. 8 ap below. 


them, 


Y. ++ Another objection againſt the probability. 


of Jygceſs i in theſe attempts is taken from the diſ- 
polition of the earth's ſurſace, eommonly called be 
run of the country, and affects partiqular places; ſuck 


are thoſe which lie between chalk hills, which ſitua- 
tion, ſay they, is not likely to contain any mines or 
veins of coal, on account of the chalk hills on each 


ſide, notwithſtanding theſe hills are at the, diſtance 
5 of ſome miles from, ere other. 


The diſtance of theſe. hills "IN 1 other Be : 
mitting that no coals. lie at any fathomable depth 


under them) appears to deſtroy the very founda- 
tion of this. objection. For the general depth of 
coals is inconſiderable, i in compariſon of the diſ- 
tance between theſe hills the length of from four 


or fe. to ten miles, and even more, being alledg-- 


ed as an objectionable diſtance: Some mines are 
but forty yards deep, others leſs, and ſome of the 


deepeſt in England not much exceeding.an hun- 
dred and ſixty fathom. Now whether we ſuppoſe T 
the formation of mines to be owing to the action 
of the ſun, to ſediments of a peculiar, quality ſuc- 
ceeding the e deluge, to Giga in the bowels of 
the 


f 


= o, 


6 
the earth from contiguous ſtrata, gleeting fluids, 
exhalations, &c. in any or all theſe cafes the diſ- 
tance of the chalky hills is fuch as could not ope- 
rate either in the prevention or production of coal 
mines. For, nothing can be ſuppoſed communi- 
cated from the inſide, that is, the internal maſs, of 
theſe hills to this purpoſe, they having fewer cavi- 
ties or crannies than moſt, if not any, other eulcz- : 
reous earths; and again on the outlide, whatever 
is conveyed from it by its ſurface from rains goes 
-of upon the ſurface below in rivulets ; or, if it Is 
ſucked up by the earth in the vale, it goes little 
farther than the bottom of the hills, the vale Be- 
ing ſoon ſaturated by its on rains it were abſurd 
to imagine that any drains from hills can affect 
mines at ſuch a diſtance from them, and at ſuch a 
depth from the ſurface. Beſides, clays in general 
which are comprehended under the generical 
name of mar], are found not only in the neigh- 
'  bourhood, but contiguous to, and mixed with, 
chalky earth: Thus * Cowſtu marl is browniſh, 
and mixed with chalk—Clay marl of a blue or 
< reddiſh colour, reſembled potter's clay, is ſome- 
* times found intermixed with calcareous ſtone. 
< Theſe are two of the ſeveral ſorts of clays, which 
are met with, or may be met with, in digging for 
© coal in Great-Britain or other countries.” + If 
the vicinity of chalk then; or of chalky earth, 
were incompatible with coals Bonn probably ir 


=O 4 e Would 


n See Mr. Morand's late treatiſe upon coal. mines. 
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would not be found in mixture with thofe clays, 
which are met with in digging for coal in Great- 
Britain and' other countries : And in regard to 


calcinable ſtone, the earth abounds with it in ma- 
ny parts of the north where there are many coal- 


mines, and likewiſe in ſeveral parts of the ſouth 
where there appear to > be pregnant marks of thoſe _ 


5 mines. 


And here, as an appendage to this ſection, it 


may be proper to take notice, that the exiſtence 


of coal-· mines upon the downs in Wilts and Dor- 


ſet, ſo full of chalk and calcareous earth, is a point 
given up by the inhabitants, &c. from the appa- 
rent inconſiſtency or incompatibility of chalk and 


coal. It is remarkable, that many of theſe downs 


want water to a conſiderable depth, as appears by 


deep enough to be at the bottom (where there 
ſprings plenty of water) upon a level with the ſur- 


face of the neighbouring bourns. Now as the 
downs are, many of them, (probably all of them, 
which are of more than ordinary eminence) ſo 
void of water, it would be a point gained in the 


conduct of this reply to know, what the ground 


is, in which thoſe ſprings iſſue, and the exact depth 
of them. This intelligence was requeſted by the 


author, as a few other articles were, but he was 
diſappointed in all of them; the anſwers being 
ſlight and unſatisfactory, and moſt probably fram- 


ed upon very ſlender examination. If this ground 


could 
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ould: be found in ſeveral places the ſame wah 
the ſurface of the bourns below, and different from 
the ſurface or from the general ſtrata above, this 
would be a confirmation of the conjecture made 
upon the formation of theſe downs, viz. That the 
matter of them goes no deeper than the level of 
the bourns below, and that they may be. only fo 
many maſſes of ſediment, and lax ſtrata, left there 
at the general formation of the earth's ſurface.* 
However, whether this 1s really the caſe or not, 
there are in the bourns many beds of clay, gene- 
rally gravel, much of which is of a flinty kind; and 
a flinty ſtone, which is uſed in building; and *tis 
not improbable (which however is but he author's 
own conjecture) that there are beds of ſand like- 
wiſe, Add to this, that one ſpecies of chalk, or 
creta, is a fine calcareous ſtone, and as capable of 
_ calcination as other ſpecies of them, which are 
found one or other in abundance in the environs 
of moſt coal-mines. Conſidering then that the ſoil 
in the bourns is, in general, not inconſiſtent with 
this foſſil, noone can aſſuredly ſay that it is not there, 
and (conſidering the great depth of ſome coal in 


C 8 Cum—- 


* One plain inſtance of this appears from Phil. 7 ranſ. No. 483. 
p. 458. in the caſe of Windfor Loam. - 

Another inſtance is in the hills diſperſed "ER the coal works 
about Chew-Magna, in Somerſet. The ſummit is ſtony arable, 
then a lime-ſtone, then marl, then yellowiſh earth; „ all this lies 
e above the red ſoil, which is generally the ſurface of the vallies 
«© where the coal is found.” Phil. Tranſ. No. 391. p. 395. And 
it is remarkable, that theſe beds of ſtone and marl in the hills lie 
all horizontal ; ; whereas the coal and its ſurroundin g ſtrata in the 
vallies lie very oblique. 
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Cumberland and the environs of Newcaſtle) everi 
not at a fathomable depth. If in thoſe low ſituati- 
ons abundance of water ſhould be found in the 
ground it can be no objection to the exiſtence of, 
andis none to the poſſibility of working, coal there, 
there being a prodigious quantity of water in ſome 
of the mines about Newcaſtle, as will be ſhewn in 
the ſequel. A much better conjecture might 
be formed of the bourns, upon intelligence of the 
ſeveral ſtrata of the earth there, but as this is not 


known to the author, therefore he muſt wave that 
pretence here. 


8 3. Another objection i: is a lia one, and ur- 
ged only upon preſumption, viz. That there are 
no coal-mines ſouthwards of Mendip in Somerſet, 
for that there is a general chain of hills from the 
coal - mines in the north through all the counties 


directly ſouthward, which chain or ridge termi- 
nates at or near Mendip. | 


Itis very doubtful whether this chain of moun- 
tain is uniform —— perſons of good credit have 
_ atteſted in favour of long intermiſſions of it in the 
: middle counties, and that coal- mines are found not 
only in the places of theſe intermiſſions, but in the 
lower grounds at conſiderable diſtances from 
theſe hills. Beſides, there are large ridges of hills 
"i Dorſet, Devon, and Cornwall, which run in ſe- 
veral directions, ſome of which, in reſpect of their 
barrenneſs and outward appearance, are as promi- 

ling 


| „ 


ſing of the treaſure as many of thoſe in the north 
which really hold it. In ſhort, che general diſ- 
poſition of hill and dale for more than 200, near 
' 300 miles in length, is no indication at all it can- 
not be, of a foſſil which is to be met with from the 
very ſurface itſelf to a great many different. de- 
grees of depth, and ſome of the thickeſt ſtrata of 
it lodging no deeper than fifty fathom. But this 
falls in with the next general article of this trea- 
tiſe, and might with propriety be referred to the 
enſuing chapter, which treats of the probable 
marks of a coal-mine; but as it has been formed 
into an objection, it is therefore here conſidered 
in that light, and is in the nature of the reply no 
improper preliminary to the ſubject of the next 
Chapter. 


CHAP. 


FOR: i. 


$M APV.” 
Deſcription of the Strata in C oal- Mines. 


N order to proceed in this enquiry with pro- 

priety, and have the whole ſubject before us, 
it will be proper to take a view of. the ſtrata or 
materials found in digging for coal in the ſeve- 
ral parts of England, where theſe mines are. 
Theſe then in deſcending from the ſurface to the 
mine are as follow : ; 


$r. LANCASHIRE, 


--.- Environs of Wigan, where are many coal- 
mines; a deſcription of the earth there 1 in general 


The ſurface is of an earth commonly whitiſh, 
lying on a flaky ſtone, which covers a hard rock, 
under which is a metallic ſtone, very compact, 
and of a deep blue. Afterwards appears a new 
bed of compact ſtone, though ſoft; and at inter- 
vals under this ſtone is found a mals, which i is a 
copper; 1 in 1 Maments.” 

A or 


Nie, The 8 in this treatiſe, mark'd as s ſuch, and unre- 
ferred ta the Author, are taken from a modern and yery curious 
performance, Je Art of working Coal. Mines, by Mr. Morand, 
a phyſician in France, whoſe deſcriptions are very nice and cir- 
cumſtantial, and where his intelligence i is authentic, appears ſin- 
gularly worth credit; and where it is not ſo (as it certainly is not 
in relation to the plenty of coal about Durham) the compiler is 


. Not in any reſpect blameable, but the correſpondent can ſcarcely 


be bene with too ſevere Sana. — A work ſo intereſting to 
; 4), 


(4x) 


A particular deſcription of the ſtrata lying over 
a certain mine within a mile of Wigan, and near- 
ly eighty yards deep. 


* 


From the ſurface to the rock its thickneſs is 
from three to eight yards. The rock is two feet 
thick, and lies on a metallic ſtone of a deep blue, 
and forty - ſix yards thick. Underneath is common 
coal, the vein of which is five feet thick, and 
thirty yards under this is placed the Kennel coal, 
the thickneſs of which is one yard and two inches. 
This coal is called Ampelites, and is found in ſe- 
veral parts of England, but the fineſt comes from 
| Lancaſhire and Cheſhire. It is ſuſceptible of a ve- 
ry beautiful poliſh, and is of ſuch a contexture, 
that a number of toys are made out of it, as 
dene &c. &c. 


Dr. Leigh, in 1 and er of this coun- 
ty obſerves, that the ſtrata there are, firſt a bed of 
marl, then free- ſtone, then iron-ſtone, then coal, 
then ſome other ſtrata, then coal again. 15 


NORTH UM. 


the public as that of pointing out the hiſtory, explaining the art 
of working, or inveſtigating the marks of, coal- mines, cannot be 
attended with too faithful intelligence. The Author of this is 
very ſenſible what an obſcure ſubje& he has undertaken, and is 
obliged to derive his intelligence from all the ſources he can find, 
though ſome of theſe appear to be not very ſatisfactory. In mat- 
ters of fact any fraud or falſhood whatever impoſed upon the 
public is abominable, and even injurious in a ſubject of conſe- 
quence; and therefore a relater is doing no more than ſtrict duty, 
though panting out the very defects of his own a intelligence. 


( 44 ) 


NORTHUMBERLAND. 


At Widrington near Berwick they have four 
fathom clay, then a ſeam of coal about ſix inches 
thick, not worth working, then a white free-ſtone, 
then a hard ſtone, which they call a whin, then 
two fathom of clay , then a white ſoft ſtone, and 

under that a vein of coal three feet nine. inches 
thick.” 
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SCOTLAND. 


The ſtrata of earths and minerals at the fol- 
lowing places in Scotland agree very near, viz. 
at Tranent, in Eaſt Lothian in Scotland; at Bal- 
doe in the pariſh of Campſy; and at Maidſtone 
near Falkirk. --- They have, as the ground riſes 
or falls, one, two, or three fathom of clay; then 
eleven fathom of ſlate or coallclives; one fathom 
of lime-ſtone, under that two fathom of llate, 
earth, and ens; and then coal. 


Ag Baldoe, all along FE ſome miles eaſtward | 
thence, on the ſides of the hills, are crops of coal 
and lime-ſtone.” Pbil. Tranſ. No. 391. P. 395+ 


Near DURHAM. 


2 Several wh 1 miles wide of the road 
from Newcaſtle to this city. In general from the 
ſurface to the depth of ſix, eight or ten Kine at - 
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moſt, clay, ſand, or gravel is cut through, but 


moſt commonly clay: thence to the depth of 


twenty⸗ five fathom is pale blue rock, wich! is cut 


up with mattor 


The firſt umd of coal is called the We quarter, 
in quality hard, and burns to white aſhes, the 
next is the main coal about ten fathom below the 


five quarter, the beſt in quality, in general from 


five to ſix foot thick, and in ſome collieries near 
Newcaſtle tis eight foot thick The next ſeatn 


is the marlin coal, about ten fathom below the 
main coal, in quality better than the five quarter, 
and inferior to the main coal, and not quite ſo thick 
as the main coal. Another called the hutton 
ſeam lies eight, ten, or ſometimes twelve fathom 
below the marlin, its quality good, about five foot 
thick. Theſe are all the ſeams known in this 
neighbourhood, though many more may lie lower 
down. The coal in this country lies at different 
depths, in different places, within a few miles of 
each other. There 1 is no iron 1 ſtone 1 in theſe” 5 col- 
eries. 


STAFFORDSHIRE: 


Weſt of Dudley | in MY county 4 s Yellowiſh 
clay immediately under the vegetable earth four 
feet thick; bluiſn clay, more or leſs hard, twelve 
* of thirteen fathom; greyſtone of a fine grain four 
; feet thick; light coloured clay three or four fa- 


© thom 


{ 8.) 


© thom ; hard orey coloured rock twelve fathom ; 
blue compact clay five feet; four different ſtrata 
of coal, in all twelve feet thick ; below this are 
found four or five thin beds of iron ſtone, at dif- 
* ferent intervals, to the depth of about thirteen 


feet; then coal again fix feet thick ; and ano- 
4 © ther fort of it two ——_ 


Nzan LITCHFIELD. 


4 Brick-kiln clay 2 feet; ; rotten ſtone two 
yards; a flaky light coloured marl fix yards; 
_ © thin coal, good for burning, four feet, nearly; 
black bat, ſix yards; then coal again, one foot; 
next, at different intervals, at ſmall diſtances 
from each other, and in thin ſtrata, ſeveral beds 
of rock and clunch, and of this latter one bed is 
ſeven yards thick; theſe all run down to the 
depth of ten fathom from the laſt coal and then 
comes the main coal, or principal maſs, conſiſting 
of different ſtrata, to the depth of four yards and 
three quarters; then rubbiſh, or bat, half a yard; 
| © then four yards and a half of coal of different 

kinds, thickneſs, &c. This mines covers ano- 

ther by the ſame gradation, beginning by iron 


© ſtone, next light earth, then good coal of three 
* quarters of a yard.” 5 


SOMERSET SHIRE. 


: Chews -magna Suron n near Stowy. 0 Cad 1s ge- 
edt ner wy 


(47 --) 1 
nerally dug in yallies or low grounds: The ſur- = 
face in theſe parts is moſtly a red ſoil, which 
under the firſt or ſecond ſpit degenerates into 
malm or loam, and often yields a rock of red- 
© diſh free-ſtone, till you come to four, five, and 
© many times to twelve or fourteen fathom depth, 

* when by degrees it changeth to a grey, then to a 
dark or blackiſh rock, which they call the coal 
« clives: (the plural of clift or cliff, ſignifying a 
rock of any coarſe texture.) Theſe clives vary 
* much in hardneſs, in ſome places being little har- 
der than malm or loam, in others ſo hard that 
© they are forced to ſplit them with gunpowder; ſo 
© likewiſe in colour, the top inclining to red or 
rey, but the nearer to coal the blacker they 
grow, and whereſoever they meet with them, 
5 they are ſure to find coal under them: This is 
called the ſtinking vein. About five fathom 
0 and half under this, ſeldom more than ſeven fathom, 
lues another vein, which from certain lumps of 
© ſtone mix d with it like a caput mortuum, not 
iinflammable, called Catſhead, they call the Catſ- 
head vein. About the ſame depth under this a- 
gain lies the three coal vein, ſo called becauſe it 
is divided into three different coals; between the 
« firſt and ſecond coal is a ſtone of a foot, in ſome 
places two feet thick; but the middle and third 
coal ſeem placed looſe on each other, without any 
« ſeparation of a different matter. The next vein 
lies about the like depth under the other, the 


« cliff between them being hard, and ſubject to 
| water; 
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) 
« water; this is denominated the peaw vein, be- 
© caufe the coal is figured with eyes reſembling 1 
peacock's tail, gilt with gold, which bird in this 
country dialect is called a peaw. The cliff alſo 
over this vein is variegated with cockle-ſhells 
' and fern- branches. 


- © Under this again, between five and fix fathom, 


© ies the ſmith's coal, about a yard thick; and 


X © near the ſame depth under that again, the ſhelly 


© vein; and under that a vein of ten inches thick, 


2 which being little' valued, has not been wrought 


N to 29 purpoſe. 


Four Ales ſouth eaſt from his at t F. ling den 


1 they are ſaid to have the ſame veins, which agree 


in all parts with thoſe afore-mentioned. And in 


another place the ſame veins ſeem to retain their 


© regular courſe. Alſo to the north eaſt of this 
4 ſituation: at Stanton-drew, about a mile diſtant, 


"IM the ſame Veins are found again. 


In the ſame wall of Stanton- drew, they have” 


56 Anat coal-work, which has ſeveral veins, but as 


yet only three are thought worth working. They 


are in all reſpects different from the former. The 


* 


6 uppermoſt about three feet thick, ſmall lime- | 


coal. The next is about three fathom under it, 


* about two feet and a half thick, fit for culinary 
* uſes: the undermoſt is about the like depth under 


* the former, only ten inches thick, but good hard 
. e 


( 49 ) 
At Clutton, about two miles from theſe latter, | 
* in the ſame drift, theſe laſt veitis appear . 


* 21 71 4 ook by < | 


£ At 8 Queen-Charlton, 
4 they have four veins. | The ſurface is red land, 
1 genen to the depth of four or five fathom. 
© The uppermoſt vein is from three to fix feet 
5 thick at Briſleton, but leſs at Charlton and Bur- 
c net. The next, call'd Pot-vein, is fix fathom | 
under the former, eighteen inches thick; all 
hard coal. Thirdly, the Trench-vein, ſeven fa- 
© thom under the other, which is from two feet 
© and half to three feet thick, all ſolid coal. 
« Fourthly, Rock-yein, always diſtinguiſhed by a 
© rock. of paving ſtone, called Penant, lying over 
eit, which rock is ſometimes twenty feet thick, or 
more. It is computed ſeven fathom undder the ; 
$ former. „ „5 


e 
* 


£ Almoſt all theſe have the ſame ſtrata of earth, 
* malm, and rock; and every vein hath its clives 
over them, and all agree in the oblique ſituation 
b of the veins. bil. Tl Yan: No. 390. p· 299, 
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Srony-Eaoron, 4 in the ame County. 


4 Within five. Aalen 98 4. his plate: 
0 there are ſix diſtinct coal- works. The en, 
6 obſervables I met within them are, e 
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( 50 ) 
+ Firft, the Branched Clift, which aſvally Hes 
0 over the coal, and is all wrought with the tepre- 


the ſentations of 3 ſorts of 8 


f 


* E 25D 0 a Clift, all inter woyen wo * 


C reſcent marchaſites, which commonly lies over 


« the former, and is PING uy our colliers the 
2 Lag) Ge 1 4 . 


B.A Fe * ” 
6 j dS < 1 - : * 
5 „ ö „%! | 2 ; — _ 
4 C * = + 4 e , . >; . = | > I 
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35. F ourthly, we may here take notice, that on 


bone of theſe works, was found about two or 


three hundred weight of very good lead ore, 
growing to a vein of coal, the ore being ting d 


+ ſomewhat yellow by the ſulphur, We look upon 


* this as a rarity with us, none ever having been 
© found in a coal-pit before, the ſulphurous ſpirit 


being there generally too ſtrong for the genera- 
tion of that metal. Phil. 2 ra. No. 1. p. 6. 


SHROPSHIRE. 


« in Broſely, 3 Pitchford, and hoy hs 


c ces adjacent, there lies over moſt af the coal- 


© pits or mines, a ſtratum or layer of a blackiſh 


rock or ſtone of ſome thickneſs, which is 


* rous, and contains in it Ng ns 0b; bitu- 5 


* — 


, minous matter. Did. oi 7 a IS | 


N. B. The 


ff 


5 51 
N. B. The author was diſappointed of the in- 
telligence he requeſted, by epiſtolary correſpon- 


dence out of this county. In a treatiſe of this 
= nature, a writer cannot be furniſhed with too ma- 
ny materials, nor receive too much intelligence of 

the ſtrata of the earth in thoſe countries where 
coal-mines are, in order to compare the accounts. 


of theſe, ſeverally, with thoſe parts of the coun- 
try, where theſe mines have not yet been found : 


for out of the very numerous examples, capable 
of being produced, by record and living teſtimo- 
ny, of the diſpoſition of theſe ſtrata, ſome parts 


might be diſcovered, in all probability, (which 


contain mines either unſought or undiſcovered) 
agreeing nearly with ſome of thoſe thus deſcrib- 
ed] and the marks of agreement or ſimilarity, vi- 
ſible upon this compariſon, by pits, quarries, hills, 
waters, &c. may prove a powerful means of.encou- 


raging the ſearch. The preſent attempt, indeed, 


1 be found ſo defective, that it cannot be ex- 


pected to anſwer the purpoſe of ſo intereſting and 
benevolent a deſign; yet, mean as it is, it may 


contribute to awaken the world to the ſubject, 
and excite the inclinations of thoſe who love 7 
country, and can better deſcribe it, to undertake 
the generous enquiry. Should it be ſucceſsful 
enough to accompliſh this aim, its principal inten- 
tion will be anſwered ; for is has neither ambition 


to aſpire at, nor hope to expect, a more fortunate 
iſſue. In the purſuit then of this attempt, let us 
reconſider the ſtrata of the coal- mines already de- 


ſcribed, and draw them up into — 4 
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4 Me Town of WIGAN. 


2 vans. 
1. 'Whitiſh earth ing on a faky lone, from . 3 to 8 


2. Hard rock © — * 2-345. 
3. Metallic ſtone, very eps. yy 2 deep blue hes ; 
4. Common coal — 1 2•3dö. 
5, Blue compact ſoft lone, . at intervals a O 

DIS, 2. HT Ws IE ICS. ze 
6. Kennel coal | . 5 1 1-18th. 
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NORTHUMBERLAND, at Wives ros | 


near BERWICK, 


1. Clay, the kind not mentioned, „ anabts s ans, 
2. A thin ſeam of coal \''- t - * . d x-vth/ 
3. White free-ſtone, 1 not mentioned, 
11 Hard ſtone, called a whin-ſtone, depth not men- | 


tioned, but probably conſiderable, ENT | 
. Clay * 5 F 4 Sn i | f 

6. White ſoft ſtone, depth r not mentioned, LAGS 2 
{ " * F a M I Wie 192 2 1-4th 
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TaaxENT, BaLDor, MaipsroxE, FALKIRK, 


1. Clay, the kind not mentioned, „ 
2. Slate, or coal-clives, 00 orator 7" 
o - FFI os 
4. Slate, earth, and ſtone - = te, 
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EO Ws * not mentioned, | | — — 


* 


"ab; 5 1 Total depth. bf 
T 622 Between 


| „ 


Between Durant and Ne wcasrLt, at a particular Place 
full of CoaLl-MinEes. 


YarDs. 
1. clay, ſand, or oravel, moſtly clay, 132, 16, or 20 
2. Pale blue rock, juſt. penetrable to the 3 | 30m. 4 y 


3. Coarls coal, very N of 1. bes ſive . 
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quarter coal OS 6.400 «th 


4 Vayhadnck- 210855 
35. Main coal — „ „„ po) 
6. Very hard rock...» ji, in ei l "892g; 7 * 
7. Marlin coal ks; FF 1-balf, 
8. Very hard rock | - moot 2113 - A wy | 20 ? 

9. Hutton coal * Jail omit 1 2-305, 
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| 1. Yellowiſh clay immediately under fd. ac HA 
table earth — „„ 1 
2. Bluiſh clay 3 9 * 4 2-398 
3. A bluiſh clay, 3 more ee eompag and firm, „ 1 
4. Ditto of the ſame colour, ſofter, * « - = 
9. Grey ſtone, fine 3 . 
6. Light coloured cla 18 5 
7. Hard grey coloured rock e 
8. Blue compact clay Bots Wo lO 
9. Coal, four different ſtrata together, = , - 
F-- Iron- ſtone, at different intervals, four or five 
thin beds, 3 OW WL To: 
11. Coal eo oO Og ar Ls 
12. Ditto, another ETB ers 
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Near LITCHPIELD. 


| AED 

1. Brickthkila lag indi 1 1-3d. 
2. Rotten fone | l 
3. Flaky light eoloned mar 5 
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* Thin coal „ 1 1-3d. 
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6. Coal - „ @Þ 3d. 
7. Rock and clunch, at different r . 
8. In the maſs of the 5th article, one bed « of LNG 
clunch alone, 7 yards deep ES HEY 
. Main coal, different ſtrata of,. 4 Shs 
10. Rubbiſh, or bat, - —- < 0 1-half 
11. Coal, of different kinds. . 4 thalf 
12. Iron ſtone, light earth, &c. ſtrata in the . 
ſame gradation, depth nnmentioned, „ 
13. Coal „ OLE TE >. yagths” 
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At Buaxzr, Qunen-CuartroON, and Baisrzron, © in 
dhe County of SOMERSET. 1 

1. Red land from the ſurface | e wg 
2. Stratum, as before, viz. clive, s. 

is One. ĩͤ 
+l ut A I ner oY 
6. Clives 5 On RIG Cn OMA 5 * 14 Sx. 
„ ·- o one 
| 8. Clives CC . Sl 2 We Dr iy nd 
10. Rock vein coal, thickneſs unmentioned, Go 


| 8 0 M E R- 
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SOMERSETSHIRE. 


Cary: Macxa 3 5 at SurroX near . 


aan 1 IF 20 : us | N ins 
1. Red , e 3 . 
2. Malm or loam; in Sis place a , 
free - ſtone entirely 3 5 1 i or 4 
z. . Changing from a grey ondiatly to: a 113 8 
iſh rock, called coal clives; depth not 
mentioned, but probably confiderable, 
4 Coal, the flinking vein, thicknels x not men- E NE 
5. Coal clives - 2 > ; . 15 | % | 7 3d: ; 
CORES CE i» 
7 Coal clives hy 3 e 4 1 
9. Clife or eee wht cackloltells 1 
and branches of fen 12 
10. Peaw vein F OS 4 
r We: Wt er wat (6 
12. Smith's ca!!! 1 
13. Clift or clives = - >: 5:2. - 
14. Shelly vein, thickneſs unmentioned, „ 
15. Another, rin of coal 5 . 0 1 3d 
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ebenes in this County, ſeveral Mines, £77 
I, 8 clift, of arboreſcent marcaſites. 


1 Branched nde 5 A of herbs, EY 7 
3. Coal. 29 0 rn 


od I 


| Stratum of blackiſh rock or tone in moſt of the - 


pits, and immediately under this is coal, 
neither n nor thickneſs mentioned. 


D 4 "OR _—_ 


2 = Ad; 
8 


an 2 ee 
2 2 a OO 
„ _ 
— ca. £2 


E 5 in e Bayr., Precurons, ee. 5 


— - 1 - * 
” = y 2 — — - 8 
1 — — * 3 — . 1 FD 
: 8 — wary. . he, - nit a 
X a Lon hg 2 $- — . 1222 = ” 3 þ — OTROS 
. _—— — 5 ASC Int. : 55 6 
— A 5 8 ws 1 : : 3 I , * — * 5 — . * . SOD 
ER i - 1. tac * 4 3 enen oo 5, F% : a - 1 £ 2 — * 
— n 2 BS ene TAL 9m . 8 2 Wo H 22-2. wa Bo A 3 : p — k 6 > . — 5 1 
or - Al's, a <5 n "PL 1 Y a * — 7 4 4 * : 2 * — 5 5 [7 * _ SE” = ww „ 1 _ 12 J - 
. . —— re, ns — — — — * ge = — 3 24S F . mk It 
rr r r — n * 7 A RD > * 7 2 8 ER p A 
: - 4 — = - 24S Wha, . << 5 © Pa > —_ - 
- = —— * + eg 2 PALS: er by 2 » & * 7 of” by Ä 
— GT” ED —— — = 2 y £ 6 8 * — r * Aw _ * « * . - 
I — 2 2 . on 4 Slag . Sn N ö 14 þ 4 5 o p 1 K „ a — 2 6 
I . r c "= — 3 "»2 o * . 1 Les 2 
- 1 * * — "Pt a 2 1 P 4 . — 2 A A 
8 y _ * — - n 
8 — E K . at 


a 3 — — * * 8 
4 2 s . - 
2 < a - N 
. r 5 * * 2 * 
—_ 
OO 3007 — — — 


nm 
1 EIT 
- - - 
EF 7 * 


at 88 
„„ S998” 
W 


— 


7. - 3 
— 
2 


„ 
"0 Anas M0: 


Materials ms uſually met ſt in the mines ab | 
1 mentioned, Sc. 
5 7 1. 


OW 5 in the next place let us obſerve : 
with in the .cpal-mives. "A 


- which of theſe ſtrata 1 Is moſt only met : 


þ 


C lay rds haed 3 1 are more fre⸗ 
quent thamany other; they are ſo not only in the 


ſhort ſpecimen here offered, but i in other inſtances 


of mines within the author's own obſervation. in 


the north, and within the courſe of his intelligence 
in Somerſet. But the particular ſueceſſion of the 


ſtrata in any more than thoſe referred to he has 
not been able to procure information of. The 
quantity then and — * * two ſtrata are 


| to be conſidered. 


"we 


16 hand to Clay it is remarkable that where 


it is of any conſiderable thickneſs, it is generally 
not of a light or lax conſiſtency, but more com- 


pact and ſolid, fat and unctuous to tlie touch, and 


a hinginbedi from two to eight yards thick; and i in 
many places in the counties of Durham and Somer- 
ſet, conſiderably more. There is alſo another clay of - 
a different quality, which often occurs in deſcrip- | 
tions of the earths, in the'environs of coal- mines 
in England, viz. Malm or Loam, Terra-miſcella, 

an earth partly clayey, and partly ſandy; that is, 
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(''37 ) 
partaking of clay and ſand in an equal propor- 
tion. This ſort is in one of the ſpecimens of the 


Somerſetſhire mines produced here; and there is 

_ obſervable likewiſe among the mines in another 
part of the ſame county, the blue and fat clay, 
in no ſmall quantity. Clunch is often met with in 
theſe} mines, and commonly borders upon a blue 
colour ; it is © a fine blue clay, as deſcribed by a 
Writer upon mineral bodies, Argila plaſtica par- 
ticulis ſubtilioribus, which is uſed in ſome parts of 
England for making tiles, which are very hard.“ 


A blue and compact clay is alſo a conſiderable 


ſtratum in the Staffordſhire mine. There are 
clays of a browniſh and deeper colour, and like- 
wiſe a whitiſh clay, (the cretaceous properly fo 
called) and a yellowiſh found in coal-mines, but 
not by far ſo frequent in general as the blue; and 
| ſome of theſe-are but rare in this ſituation. As 


the ſpecies of clay generally form the upper ſtra- 


tum of the earth in theſe mines, let us annex to 
this account of them an obſervation of Dr. Lifter, 
in Phil. Trans. ſpeaking of the uſefulneſs of a ſoil 
Tor mineral- map, he plans examples of his 
ſcheme out of Vorkſhire, among the weſtern moun- 
tains, where lie ſand-ſtone, coal, iron-ſtone, 
lead- ore, ſand, clay, &c. Now, ſays he, if it 


were noted how far this is extended, and the li- 


+ mits of each ſoil appear'd upon a map, ſomething 
more might be comprehended from the whole, 
A and} from every part, than I can poſſibly foreſee ; 

; * which would make e a labour very "ou Wh 
ad Set 5 C . Gs the 
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© the pains. For J am of the opinion, ſuch upper 
< ſoils, if natural, infallibly produce ſuch under 
| minerals, and for the moſt partin ſuch order.” ws 


8 2. Next in notice is bean ew 
does much exceed that of clay, and the qua- 
lity alſo in reſpect of its variety. As to the quan- 
tity, it conſtitutes, for the moſt part, the princi- 
pal ſtratum in our deſcent to the mines; the 
ſtratum of blackiſh rock in Salop, of the clives in 
Somerſet, the rock near Litchfield, the grey-co- 
lour'd rock in Staffordſhire, the pale blue rock in 
many places between Durham and Newcaſtle, 
late or coal clives in Scotland, hard ſtone (proba- 
bly) at Widrington, and the metallic ſtone at Wi- 
gan in Lancaſhire, do all evince the truth of this 
remark. It lies immediately over the coal in a- 
bundance of places, and being ſo thick, hard, and 
frequently impenetrable, cannot but have ſome 
Find of efficiency in the formation of the mine. 
Certain it is, that ſome kind of ſtones poſſeſs one 
of the principal qualities of mine, ſulphur; and 
are found contiguous to it, viz. The marcaſite 
and pyrita; the marcaſite particularly, which a- 
bounds in the Engliſh mines in general, and con- 
Ga ſome antimony, as does alſo the Newcaſtle 
They are ſaid to form entire ſtrata in ſome - 
_— and in others detached lumps, or nodules. 
In ſeveral mines near Stony-Eaſton in Somerſet, a 
clift interwoven with arboreſcent marcaſites is 
found the ſecond bed above the coal, and lies im- 
e _ the EO clitt, ſo en be- 


ing 5 


EE ( 59 ) 
ing wrought with a repreſentation of vegetables. 
In regard to pyrite, which are inflammable me- 
tallic ſubſtances as well as the other, they are 
found in ſtrata of ſtone, in clay, and in earth lying 
over the mines of ſeveral metals; but are not 


frequent in coal mines, though they are very preg- 
nant with ſulphur; Scotch coal has very little 


of the pyrites in it, being moſtly made up of 


coal -· bitumen; and therefore it burns and con- 
_ © ſumes quickly, and leaves a white cinder. New- 
© caſtle coal burns ſlowly; ; and the Sunderland ſea- 


coal ſo ſlowly, that it is ſaid, by proverb, to make 
three fires; this has much pyrites mixed with 


it, and burns to a heavy reddiſh cinder, which is 
8 1270 by the W Ph. Tr. n. 1 57. P. 512. 


e ee is FIN) lying over . coal in N. ew- 


caſtle and Staffordſhire, but not in that of Somer- 
fer, tho the coal in Somerſetſhire, and Glauceſter- 
ſhire, is of the ſame ſpecies with that, and in ſome 


of the mines of Staffordſhire the top of the ſtrata 
of coal is formed of free-ſtone, and abundance of 
free-ſtone is in ſeveral parts of the north in the vi- 
cinity of coal-mines ; in ſome. places different 


- kinds of it both in point of conſiſtency and colour 
both reddiſh and light coloured, hard and ſoft, 
being all found in the ſame quarry: It compoſes 

a ſtratum of conſiderable depth in ſome of the 


mines of Somerſet. The particles of it are flinty 


is neither combuſtible 


and ſandy, but the m 


cer elende It ſeparates troely, and i is cut into 


ſhape 
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= ſhape in any direction, whence moſt N it 
derives its name. Dut more uſug] than this, is 


The ſchiſtous han oo ow 50 called male 
in Derbyſhire ; which is of different conſiſtency, 
according to its depth in the earth, and is more 
or leſs hard and compact according as the neigh- 

bouring beds are more or leſs ſolid.“ It is rank- 
ed here as a ſtone with ſlaty coal, becauſe it is of 
a moderately hard and firm conſiſtence in general, 
and not penetrable to water, and ee of mar 
$9 legible impreſſions: from a pencil. | 
34 One ſpecies of cheſs is earthy arid fake, and und | 
Ws in very. large beds in the parts of the kingdom 
1 that contain coal. This ſchiſtus, expoſed to the 
air, firſt runs into leaves; afterwards it diſſolves 
by means of the ſalts, with which it is generally 
impregnated. — There is a ſecond ſpecies of ſchiſ- 
tus, which 1s very earthy, of a jet colour, ſmooth 
and gliſtening on its ſurface; ſometimes its tex- 
ture is firm, ſometimes friable and looſe, ſo as to 
be eaſily divided into plates. It is heavy and of a 
middling conſiſtence, yet water does not penetrate 
it, and being ſcraped, it yields a blackiſn powder. 
It is too ſoft for burning with ſteel, but in: burn- 
ing it aſſumes the colour of a pale and hitiſh xed, 
reſembling exactly, except that it is leafy, a pifce 
of dry pipe clay. It is found in coal - pits and al- 
ways lying on the coal, particularly in Somerſet- 
ſhire and Yorkſhire. In its ſeparations] it ſhews, 
CY TIT, Bhat A gore Rr wg 3s between 


4 61 ) 
between the the it is formed of, ſome very diſ. 
tin& and very agreeable impreſſions; in theſof- 


ter and more e friable ſchiſtuſes, as in thoſe of So- : 


merſetſhire, impreſſions of fern, reeds, and gra- 
mineous plants are moſt commonly met with : 
but in the harder and not fo eaſily diviſible into 
leaves, as thoſe of Yorkſhire and Wales, the im- 
pteſſions are very rare; forming a kind of network, 
ſhells, &c. This ſpecies is found lying over coal, 


in ſeyeral parts of Europe and England, and Fu 


ways abounds with impreſſions ; and all the 
ſchiſtuſes that are met with in coal-mines of any 
part of Europe are only varieties of this, every 
ſpecies of ſchiſtus found in thoſe mines is called 
ſlate-coal,and may ſerve for a marking ſtone. They 


find them of different colours, but that which 1s 


properly called the ſchiſtus carbonarius, or ſlate- 
coal, is always fat. A white ſlate frequently turns 
up in ftrata in ſinking coal-pits in the North, and 


ſome of the hard ſchiſtous and ſlaty earths are ob- 
ſervable in ſhelving declivities, projecting from 


the bed! in which they lie, in ſeveral parts of Eng- 
land. 


/ 


"i 10 0 to E n e SO of it is 


found and uſed both in thoſe counties where there 
are ſuppoſed to be no coal- mines, and in thoſe 
where there really are; and more than this, there 
is much variety of it in both. A rubly lime: ſtone 
rock in one ſhort ridge of mountain, a hard and flaky 
one in another but a wt miles from it, is near 
| Durham 


) 


( 62 ) 
Durham, and the coal- -pits are in the adjacent val- 
ley : The former of theſe calcined, is inferior both 
in point of cement and duration to the latter, and 
the ſea rock lime much preferable to both. There 
are ſeveral kinds in thoſe parts, which are more dif- 


ferent in the raw ſtone, than after calcination. In 


Devon and Dorſet is found exceeding good lime- 


ſtone, and particularly in the center of Devon, and 


near Dartmouth, but no coal-mines have yet been 
found in thoſe counties; but in the parts of Scot- 
land above referred to, and in many parts of Nor- 


thumberland, there is very great plenty of both | 
lime, and coal; but the varieties of the former are 
ſuch, that it is difficult thence to form a conjecture 


with any tolerable preciſion concerning the exiſ- 
tence of the latter. At Baldoe in the county of 


Faſt Lothian, the extremity, or head of the vein, 
called crop, has intervals of lime-ſtone, from crop 
to crop, for a conſiderable way Aang the hills. 


The Coal Clives, fo called, or Clift, ſo often men- 


tioned here, is ſo frequent in the mines of Somer- 
ſet and Scotland, that in the former of theſe it is 


eſteemed a direct indication of coal, and the very 


next ſtep to it—but of this in its proper place. 
There is no {mall variety of it in reſpect of con- 
ſiſtence and colour, being light coloured, reddiſh, 


grey, or black; and being alſo of a various firm- 


neſs, from the ſoftneſs of malm nearly to a ſtub- 
born and even impenctrable hardneſs; it is alſo 
either maſſy, coarſc or fine grained, or flaty. In 


ſnort, 


1 63 2 
ſhort, it is all thoſe lapideous ſtrata, which are not 
uniform to any particular depth, but vary in their 
deſcent, penetrated by the miners in ſinking; ru- 
bly, ſlaty, of a harder or ſofter, coarſer or fi ner 
texture, &c. and comprehends ſome of the ſpecies 
of bat, ſo called, in the mines of Staffordſhire. 
The miners call rubbiſh of earth, ſtone, ſlate, &c. 


by the general name of Bat; thus the rubbiſh of 


brick we call in common language, brick-bar. 


Next comes the Hard Blue Rock, ſome of it juſt 
penetrable to the utenſils of the workmen, and 
other parts of it abſolurely impenetrable, except to 
exploſions. This rock is in larger or ſmaller maſ- 
ſes, and in thicker or thinner beds, as it happens. 


It ſeems to be of a remarkable thickneſs and im- 


penetrability in the mines between Durham and 
Newcaſtle, and partakes of the laſt property 


equally with the hardeſt clives in Somerſet. In 
the former of theſe ſituations it lies next the coal 
both above and below it, and from its dryneſs and 


the exceeding cloſeneſs of its texture appears neither 
to imbibe any kind of quality from the mine, nor 
the mine from it. There are likewiſe large quar- 


ries of ſtone in that part of the North of a lightiſn 
colour, of very ſolid maſſes, which are found both 


larger and finer in texture the lower the workman 
goes, which is a very common circumſtance in 
many quarries of ſtone, not only in coal countries 
but in others. The deep hard grey coloured 


rock near r Dudley, bearing within a fathom of the 
coal, 
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4 
coal, has without doubt ſomething of the ſame 
tendency in reſpect of the indication or formation 
of the coal with the pale blue rock near Newcal- 


tle, Durham, hos ne &c. 


© There is likewiſe among the deny materials 
found in coal- mines in England, a very hard rock, 


called rock flint ſtone; rocks of ſtone for paving, 


and ſorts of pebbles that are found in entire 


beds, and not in detach'd maſſes as the ordinary | 
pebbles. They call them whin-ftone; in ſome 


parts of Derbyſhire they are called chert, or 
whern, and there they are found 1 in lime-ſtone,and 


not always pn in ſtrata, 


ron None is alſo found in many coal - mines; 
ſeveral ſtrata of it, and in much variety, being 
met with above and below the coal near Litch- 
field and Dudley; and probably the metal- 
lic ſtone at Wigan partakes of the nature 


of it; ſome of it being in the coal-mines of 


Lancaſhire. This kind of ſtone is not only in the 


coal countries, but in many where coals have not 


yet been diſcovered: a very deep bed of iron- ſtone 


lies at Stoke-hill near Exeter, ſome of which the 


author has ſeen dug up there at the depth of forty 
yards, with ſmall lamina of coal adhering to it, 
about as thick as a half- crown; this ſpecies of it 
is not unlike one of the kinds of iron- ſtone dug 


out of the mines near Dudley, as appears by the 


deſcription of the latter from Mr. Morand. 
ROE N Next 


0 3 
8 2. Next us let conſider ſand and gravel; theſe 
being laxer ſtrata than ordinary generally lie at no 


great depth, unleſs it happens to be a ſand-rock, 


and this is dug through at conſiderable depths 


in ſome mines in the north. There are many red- 
ſand rocks in different parts of the country, and 


very deep ones in the neighbourhood of ſome coal- 
mines in the county of Durham; one mountain- 
ous ridge there about a mile in length begins 


with a rock ſand-bed ſeveral fathom deep, coarſe 


grained, and runs into a free-ſtone in ſome places; 
and for the moſt part into a coarſe lime-ſtone, be- 


ing rubly gravel at the top. The rock-ſand cel- 


lar at Nottingham is well known. There is a 
large hill of fandy rock near Yeovil in Somerſet, 


and alſo ſeveral ſmaller hills, of a coarſe grained 


fand, like that in Durham, and of the ſame colour, 
nearly, only the large hill above-mentioned ſome- 
what lighter ; buc the colour of this mineral, tho? 
there be a variety of it, is of no ſignification in 


compariſon of its component parts and ſtructure. 


The ſand and free-ſtone in the mountainous ridge 


above referred to in the north have both of them 


many ſmall pebbles viſibly cemented in the maſs, 


together with mica of glittering particles, but it is 


doubtful whether even any difference in the confi- 
guration and coheſion of its parts proceeds from 
its vicinity to coal mines, though it is often found 


in them. Sand, ſays Dr. Liſter, Ph. Trans. No. 


164. p. 7 has the greateſt hardneſs, and conſe- 
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grains, which therefore, probably, keeps its natu- 
ral and original magnitude. And let us add, 


fame texture and quality. 
perficial ſtratum, dry and rubly on the hills, and 
wet and flinty in the vallies. The maſs of it is ſo 
one ſpecies of matter z conſiſting of ſmall particles 


ing lime ſtone, flint-ſtone, &c. cementing and co- 
| hering together according to the ſolidity of the 
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is the more firm and compact in proportion to the 
abſence of marly or earthy parts; the gravel 


a harder conſiſtence than that which lies more ex- 
poſed and dry, as the earthy parts are waſhed off, 
and the pure ſtone left behind. Thus it is in the 
gravelly channels of brooks running along a high 
road, the ſoft and muddy parts of which channels 
are waſhed away by the ſtream, While the ſtony 


with each other. This mixed maſs generally lies 
Ummediarghy, under the e and is ſo varied, | 


= , 
f — — 24 „ 
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( 66 ) 
quently durableneſs and CIP VN quality of any 


other mineral in nature—eſpecially mountain ſand, 
as appears from the hardneſs, and dryneſs of its 


thar the ſand in coal-mines | is in n ſeveral pits of the 
8 1 In regard to 3 it is generally a * 


much mixed, that it can ſcarcely be denominated 


of flint, ſand, pebble, &c. and its larger parts be- 
maſs, which when taken up to the ſurfact for uſe, 


dug out of watry pits forms, for the moſt part, 


parts remain, and are diſpoſed by the agitation of 
the water into a cloſe conſiſtency and connexion 


„ that 


* 


LO 1: 

Hat it is no Other thin a compoſitioh of Uifferetir 
ſpecifical materials: not property ranked under 
any particular Kind of ſtratum, bur reducible to 


the genus of all chat rubble, which paſſes athong 


the miners under the generical name &f bat. 


5 5. It has appear'd from repeated obſervations. 


made from timeto time in mines, and from the caſe 


of ſeveral of thoſe which are quoted here, that 
the ſtrata of the earth do not lie at a depth pro- 
portion'd to their ſeveral degrees of hardneſs, nor 
proportioned to their different ſpecific gravities ; 
the ſofter ſtratum being often found below the 


harder, and the heavier above the lighter. <* Sup- 


poſing the maſs of the terraqueous globe to con- 
ſiſts of ten thouſand different materials, all origi- 
nally, while in a ſoft and fluid ſtate, tending to- 


wards the center; it muſt mechanically, and al- 
moſt neceſſarily follow, by the continual revolu- 
tion of the crude maſs from weſt to eaſt, like the 
winding up of a jack, or rolling up the leaves of 


a paper book, that every one of theſe ſtrata, tho“ 


they each reach the center, muſt, in ſome place 
or other, appear to the day; in which caſe there 
needs no ſpecific gravitation to cauſe the lighteſt 
to be uppermoſt, &c. for every one in its turn, in 
ſome place of the globe or other, will be upper- 


moſt ; and were it practicable to ſink to the cen- 


ter of the earth, all the ſtrata, that are, would be 


found in every part, and, according to the poet, 


Ponderibus librata ſuis. Add to this, that in all 
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18989 
the places within my knowledge, the obſervation 
of Dr. Stukely has held good, that the precipices 
of all hills are to the weſtward, whereas the aſcent 
tothe caſt is more gradual.” Phil. Trans. No. 
. 39 5. 18 


CHAP. 


1 1 TONE 
e H A F. V. 
Strata indicative of, and not inconfiftent with, Coal. 


HE ſubſtance of this chapter is, in effed, an 


inference from the former two, which, had 


they been more copious and more fullof materials, 
vould have afforded a much better choice of pre- 


miſes fora concluſion ; the point in proof would 
have have been much more attainable ; and the 


inveſtigation of phyſical marks, indicating the vi- 
cinity or preſence of a coal- mine, much more ſa- 


tisfactory to every reader, who may have zeal e- 
nough to encourage, or ability to undertake the 


execution of ſuch a public. ſpirited deſign as to en- 
gage in the ſearch of it. 


* 


F 1. Let us begin with thoſe indications of a 
coal- mine which are ackno wledged and declared to 


be ſuch by the miners themſelves in their reſpec- 
tive works. 


i Coal clives in Somerſet : the top of theſe 
is reddiſh or grey, and becomes of a deep black as 
it approaches the coal; when the colliers find this 
black colour, 9 are ſure of ſoon finding the 


coal. af 


« Bluiſh clay, compact and An, called 


cy by thoſe who work at the mines near Dud- 
23 Eq: ley : 
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or leaves of plants,” 


6700 


: ley : it is to them a certain indication of the vi- 


cinity of coal; and they find on it the impreſſions 
of cond 


7 © The clift, called in 1055 parts of England 0 
branched clift, marked with enen ſtalks 4 


Sg 


4. © The clift over the peaw vein in Somerſet- 
ſhire is variegated with cockle-ſhells and fern- 
branches ; which are always an indication of the 


vein,” Fh. Tr. No. 360. p. 968. 


5. Hard blue rock of any conſiderable thick 


: neſs | in ſome of the minesnear Newcaſtle. | 


. 1 ſome * he mines of that part of _ 5 


country a ſand- rock two or three fathom thick. 1 is 
a mark of coarſe coal. 


There are, no i in the v various parts of the 


: country where coal-mines are, many other ſtrata 
_ contiguous to the coal, which are judg'd by the 


frequency of their appearance in that ſituation to 


be tokens of approaching coal: At the fame | 
time certain it is, that what tops the mine in one 
county does not do ſo in another; ſoit is with Staf- 
fordſhire and Somerſet, in the former the mines be 
ing covered with a kind of free; ſtone, and in the 
latter with brown or black clives; to which may be 
added, as inſtances of variety, the pale blue rock 
in n the county of Durham, the clunch near Litch- 


field, 


CR 

| field, &c. &c. places, where the immediate inde · 
cative token can be known no otherwiſe by the 

mines than from the frequent appearance of it in 

ferent counties, cannot in the work of mining be 

conſider'd as a general indication in one county 

becauſe it is ſo in another, though that other be 


lies ſome competent diſtance from the formerl- 
much leſs can it be conſidered as ſuch in places, 


of ſuch ſtrata in any place whatever is an argu- 


an indication of much conſequence, unleſs it were 
an indication. 


As this 1 the caſe therefore, ſuppoſe an attempt 


the probability of conjecture from the appearance 


with in ſinking, and the ſimilarity of thoſe materi- 
als to ſuch as are met with in the mines where this 
very ſtratum is an avowed indication. For it may 


E 4 the 


_ 
\ oy on 


that ſiruation : This now being ſo different in dif- 


adjacent to it, and a coal country; provided it 
where attempts of finding coal have not been at 
all, or but unſucceſsfully, made. The occurrence 


ment that it is not repugnant to all kinds of coal 
there, nor perhaps to any; however it cannot be 


cæteris paribus in this mine with thoſe where i it is 


made to find one of theſe mines, of any kind, in 
places or parts of the country where none has been 
yet diſcovered; and ſuppoſe one of theſe indicat- 
ing ſtrata to occur at any competent or likely depth, 


of it there would depend upon the materials met 


prove no indication at all, if thoſe materials, which 
occur in the deſcent to it, are quite different from 
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1 
the materials in thoſe pits where it is ſuch. Hence 
therefore the neceſſity, as is once before hinted, 


of a deſcription of a large number of pits for the 


ſake of a compariſon: an example of this is the 


covering of the mines in Northumberland and 
Staffordſhire, which is very different from the co- 


vering in Somerſet and Glouceſterſhire; and yet 


the coal in Northumberland and Somerſet are in 


ſpecie the ſame. It is not known in what manner coal- 


mines are formed, nor by what material agents, 


whether by communication from ſurrounding bo- 
dies, or confinement by them, or by the action of 
heat or moiſture upon the ſubſtance originally de- 
poſited there, and maturated by time into the con- 
ſiſtence in which we find it theſe are ſome of the 
arcana of philoſophy, the ne plus ultra of human 


inveſtigation, which is as much a ſtranger to the 
internal eſſence or primary qualities of body, as to 


that of ſpirit; and therefore cannot argue a priori 
from either; all our knowledge is from experi- 
ence, and this grounded upon obſervation of only 


the ſecondary qualities of bodies, which is the 


boundary of human knowledge, and the foundati- 
on of all our reaſoning about them; but the pri- 


mary qualities being abſolutely unknown, * 


fore the connexion between primary and ſeconda- 


ry (the moſt eſſential connexion which phyſical bo- : 


dies poſſeſs) is alſo entirely undilcoverable. Locke 
on Hum. Und. book iv. chap. 3. 


To go on then upon the ſyſtem of obſervation 


and SPerſence, and upon this foundation to 


o 


$ 2. Other 


9 1 
8 2. Other probable, tho not avowed, marks 
of coal. | 


One ſpecies of ſchiſtous earth, commonly 
called ſhale. in Derbyſhire, is formed of many 
beds from the clay or ſurface of the earth to a con- 
ſiderable depth. The bed which is near the clay 
is always ſofter than that which lies deeper, and 
the colliers aſſure, that it is more or leſs hard, 
more or leſs compact, according as the neighbour- 
ing beds are more or leſs ſolid, more or leſs ſoft; 


and its texture varies, as its conſiſtence, 1 in propor- 


tion to the depth at which it is plac'd; fo that the 
ſame bed in the point it approaches the ſurface of 
the earth acquires ſometimes a very leafy contex- 
ture, but, if followed, as it ſinks deeper in the 
earth, it is obſerved that it becomes harder, and 
aſſumes the form of a plate of metal The ſub- 


ſtance varies according to the upper or lower bed; 


for if the upper be lime-ſtone, it becomes drier, 
more hard, more brittle, and moulders in the air, 


but if it be upon a bed of bind, which is more 
maſſive and more coriaceous, it is more earthy and 
ſoft. It is found in very large beds in the parts 
of the uten that contain coal, and aal 


over the coal? :- 3 2 


. of ſchiſtus, which is found in 
goal- pits, and always ly ing on the coal, particular- 
ly in Somerſetſhire and Yorkſhire, is deſcribed at 

pag. 60. This is probably the ſame as the © Gub- 
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( 74 ) 
lin bat, a black fiſſile ſubſtance' very near the coal 
at Dudley. It is divided by beds and leaves as 
coal and ſlate. It is hard in ſome parts, and more 
ſoft in others. This bed may be conſidered as an 
iron-mine, in which the bituminous leafy earth 
abounds, which will be applicable to the ſubſtan⸗ 
ces lying Immediately over the coal. 


Clunch, bordering upon bive, 55 a, like 
that clay deſcribed at article 2. as one of the 
marks of indication acknowledged by the miners. 
This lies immediately upon the firſt bed of coal 
at Dudley, as the gublin bat or one very like it 
does over the ſecond. 


Theſe are all the materials which the author 
| has been able to collect as either avowed or pro- 
bable indications of coal, and lying in the earth at 
a conſiderable depth, either immediately upon the- 
mine or extremely near it. Let us then paſs to 


8 3. More viſible marks, VIZ. ſuch as appear | 
Upon. the ſurface, or not far under it. 


Coal is cry dug in . or low grounds 
in the parts about Chew- Magna. The ſurface of 
theſe parts is moſtly a red ſoil, which under the 
firſt or ſecond ſpit degenerates | into marl or loam.” 
Phil. Tr. 360. 968. There is likewiſe a reddiſh 
ſoil, which ſoon terminates in loam, i in ſome of the 
er BIT ee e een 


(75 
collieries on this ſide of Newcaſtle; in the neigh- 


bourhood of which are found many ſtrata of ſand | 


and lime-ſtone. | 


Clay of a blue colour, and compact and firm in 


ſubſtance, more or leſs unctuous to the touch, and 


lying in beds of any conſiderable depth. This 
is called clunch by the miners in ſome places, 
and clum by thoſe in others, who call any ſtiff and 


heavy clay alſo by the ſame name. This lies 
in ſeveral beds, ſucceſſively, from the ſurface, in 
the mine near Dudley; over and near ſeveral of 
the mines in Somerſet, and alſo in the north of Eng- N 
land. If this clay has a very thick ſtratum be- 
ginning from the ſurface, or near it, (a8 it has in 
all the three places juſt mentioned) i it is a pregnant 
mark of coal below—were there no other example 


df it than what has been found in the mine at 


Dudley, this alone were ſufficient t to aſcertain the ; 


indication. WT A 


"Clay of a deep dee colour, very cloſe and 


heavy, with a mixture of ſandy parts in it, is very 


frequent in collieries either over the mines or near 
them; but is not reputed ſo probable. a mark as 


the other. ; 


To this laſt may be added diſtin beds of clay 


and ſand near the ſurface, of more or leſs depth as 
it happens, the ſand being of a coarſe grain and red 
or reddiſh . Theſe are very common in ſome 

of 
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of the collieries near Newcaſtle, which ſometimes 
open with deep clay, ſometimes with ſand, and i in 
ſome pits with both in ſucceſſion. 


Some miners s have given out that a layer of coal 


of any kind appearing at day light, that is upon 
the ſurface, is a good ſign of a mine ſomewhere 


near it: And the obſervation may be very 
juſt i in regard of the ſubſtance of good coal, which 
is a compound inflammable mineral; for where- 


ever a ſtratum with theſe qualities are found, it is 


a certain proof that the earth around it is not de- 


ſtructive of theſe qualities; and at a conſiderable 
depth in the earth the ſulphureous parts, wrapt in 


te ſtone, may be leſs liable to waſte and decay, 
than near the ſurface where it is more expoſed to 


the changes of air, and ſucceſſions of wet and 
9 See Pag. "on 


. 


An attention 18 * alſo to e of a vitrio- 


lic hut, which tinges the channels, ditches, &c. 
where they run. Theſe are often-times met with 
in the brooks between Durham and Newcaſtle, 


where they are ſuppoſed to iſſue from beds, or to 


waſh beds, of inflammable mineral, from whence 
they derive their tincture. The water that runs 


from ſome collieries near Newcaſtle is very vitrio- 


lic, giving as deep a tincture, with galls, as Scar- L 
borough Paw. 


In the neighbourhood of the chibi be- 
tween 


N 

tween Newcaſtle and Durham are large quarries of 
rock under a gravelly ſurface, which in ſome places 
cut out very maſſy, and fit for building, or flaky 
and fit for pavements; there are alſo others of lime- 
ſtone, coarſe and rubly, with ſmall pieces of ſpar 
here and there in it; and likewiſe ſome of ſlaty 
ſtone; which calcines better, and makes a more 
durable cement. The veins of coal in ſome or 

moſt of the mines near Mendip are wrapt in a very 
black and very thin earth; but this earth is not to 
be conſidered as neceſſarily connected with the coal 
wherever it is found, becauſe in the neighbourhood 
of thoſe places, where the veins are thus wrapt, a 
deep bed of earth of the ſame ſubſtance en 
cut through at a competent mache no coal found 
| at the bottom. 


8 45 Strata by obſervation, not inconſiſtent with 
coal. 1 00 1 


a. 


Au Fare of - 8 or marl, Which . 
in England have reduced to fix in number coarſe 
free · ſtone —coarſe lime · ſtone and ſlaty ſtone— 

very hard blue rock—beds of coarſe ſand—iron- 
ſtone, which though not in ſome of the collieries 
near Newcaſtle, yet ab nds 1 in the mines at Dud- 

ley, and is found in ſome near Litchfield ---red 

earth at the ſurface, and the ſame to a conſidera- N 
ble depth- lead - ore, of which too or three hun- 

dred weight, exceeding good in its kind, was 

- found formed on a vein of coal 1 near Stony-Kaſton 
* 1 above 
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above- mentioned ; and much of it in the northern 


counties among, ard ſome at n on che — 
near, the coal- mines TE 7 9 


The wat in the common rivulet ets and bre oks 


among the coal-mines near Newcaſtle is of a brow- 


niſh hve, and in many places diſcolours the peb= 
bles much in the gravelly channel in which ir runs 


¶ſome ſprings there iſſue out of rocky places, and 
afford a very clear and light water; other ſprings 


are ſtrongly petrified; others are e Sende or ſtrong 


kaun be 


if} 


1 e's or Aenne of Partiel 
kinds of earth, ſtone, clay, & c. with the ſituation 
of coal- mines, is a point in which abundance of 


_ miſtakes are committed by people who live at a 23 


diſtance from coal · countries; and who frequently 
apprehend that to be a mark of no mine, whien 


is found to be very conſiſtent with it in ſome parts 
of the world, where mines are. 
as theſe would at once be obviated by 4 geheral 
enquiry all over the coal- countries, {partly in per- 


Such miſtakes | 


fon, and partly by epiſtolary correſpondence) and 
in conſequence thereof, by a diſtinct ſcheme of the 


ſtrata of theſe mines in general; and where the 
difference between mine and mine in the ſame or 
different counties is inconſiderable, to treat them 


as ſuch in the ſcheme, and] 8 then N in 


the ſame claſs. 
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A ſcheme of this kind would be extremely 

more feaſible than meteorological ſchemes to aſſiſt 
obſervers in the calculation of the weather. —This 

laſt, depending upon almoſt an endleſs variety of 
accidents and caſualties, is not capable of being re- 
duced to any ſure and eftabliſh'd ſyſtem; but the 
former depending upon marks of probability abſo- 
lutely fix'd and ſettled, muſt of courſe ſuggeſt a 
more regular and methodical conjecture. The in- 


duſtrious enquirer, far from being loſt in the 
clouds, would in all his reſearches find himſelf . 
upon a ſure and uſeful footing; for the diſcoveries, 
which he has made, will be a perpetual foundati- 
on for the application of moſt uſeful conjectures 


in places, where the ſucceſs of theſ- conjectures 
would prove a public bleſſing; and the ſhort and 


humble attempts of the kind, like this before us, 
would be abforb'd and loſt in the overflowing in- 


telligence, as well as the extenſive utility. of ſuch 
an univerſal and chang plas. 5 


* 


g 


* 


n A E. . 


S there is no bene luſtration of any cles or 
ſet of rules, than drawing them out into 


pep Aich ſothere is no better way of explaining the 
foregoing articles of indication than by applying 
them to any part of the country likely, or preſu- 


med likely, to afford marks of the diſcovery thoſe 
parts eſpecially, where no diſcovery: of __ mines 
ne yet been made. : 


The environ of Exeter and Sherborne are very 


ſuitable objects of this examination; firſt upon ac- 
count of the external probable marks of coal in 


both places, at leaſt, ſuch as have been and. fre⸗ 


| quently are deem'd ſo; and next on account of the 
attempts which have been actually made in thoſe 


Places; the iſſue of which attempts, particularly in 


the latter of theſe two, ſtill remains doubtful: 
therefore the environs of Sherborne, which are, 


better known to the author than thoſe of Exeter, 


will not ſeem impertinently angled £ out for appli- 


cation. 5 


* 


Here is ; abundance of lime-ſtone in from pla- 
ces, ſome of it of a rubly rock, other of it more 


maſſy and compact: that which is of the — 


kind is to all re the, nes in the rock as 


Local Application of 2 indicating Marks. $34] . 
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w 
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19 

at a certain quarry nine or ten miles ſouth eaſt 
from Newcaſtle, but the former calcines into a 
much better cement; in both places the rock is di- 
vided from the ſurface by a rubly wr bur with 
no mixture e of mas in it. 


4 Hard blue rate is fog upon Weſt-hill impe- 
netrable to any utenſils; and which in breaking 


up to mend the turnpike road the workmen are 
_ obliged to blow up with gunpowder. The tex- 


ture of it is very cloſe, and in the blaſted frag- 


ments it appears to be of a granulated conſiſtency; 


probably not unlike the rock in ſome of the mines 
in Somerſet, which at the upper part is grey, and 
becomes of a deep black as it approaches the coal: 

When the colliers there perceive this black colour, 
they are ſure of ſoon finding the coal. The pale 
blue rock in the mines between Durham and New- 
caſtle, impenetrable except to gunpowder, is to 
appearance, ſome of it at leaſt, of the ſame nature 


as this; but in the hill here referred to this ſtone 


lies in detach'd ſtrata, ſome higher and ſome lower, 
and even theſe ſtrata, interrupted by a coarſe earth; 
whereas this ſtone lies, as has been deſcribed, in 
deep maſſy rocks in the north. — Though it is 
_ doubtful whether it is conſtantly thus, the author 
having been informed while in thoſe parts, that 
this hard rock in ſome pits is not thick, but ſoon 
cut through. Be this as it may, where there is 


any conſiderable quantity of it, whether in one 
; wifarm mals; or in detached -parts, it is an article 
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worth regatd in tlie examination of the country 


before us; and it will . to, Wen 
we conſider the quantity of 


| Blue compact clay found in the ſide of TAPAS 
hill. This clay is dug out of a pit at the fide of 
the road about ſix feet from the ſurface (but pro- 
bably much deeper) and for a conſiderable length: 
The ſame clay is alſo found near the top of the 
hill ſome fathoms in thickneſs, (as the quarrymen 
there give out) lying under two ſmall ſtrata from 
the ſurface, one of coarſe ſand, and the other of a 
coarſe ſlate; and there are alſo ſeveral other places 
where this fame clay appears in ſmall detached parts 
onthe ſides of the common road. This clay is fat to 
the touch, and bakes by the ſun extremely hard; it 
appears to be nearly the ſame as the clunch de- 
ſcribed at pag. 57, quod vide. Pravellers have 
often repreſented it the ſame as the beds of clay 
among the coal - mines at Mendip. Near this clay- 
| pit an attempt was made many years ago by ſink- 
ing to find coal, when at the depth of about ſixty 
feet, the miners found a foul kind of coal, which 
did indeed burn, but emitted a very ſtinking ſmell; 
upon finding this coal it was ſuppoſed there was 
no better coal in the place, and the mine was quit- 
ted, and ſoon after filled up. This now appears 
to have been a very haſty concluſion; for in coal- 
mines it is generally the caſe, that the worſt or ba- 
ſeſt ſtratum of it lies uppermoſt; and had theſe 
adventurers deſcended, conſiderably lower, it is not 
improbable but that conſidering the ſtrata above 
e 1 


1 
and below and all round them, they might have 
„hit upon a coal much more worth their notice. 
At Biſhop Sutton in Chew Magna the firſt vein is 
called a ſtinking vein: Its coal is hard, but ofe a 
ſulphureous ſmell, yet good for mechanical uſes.— 
It were pity but the coal dug up in this adventure 
had been compared with that, and the ſtrata of 
earth, &c. alſo down to it; then ſome rational con- 


cluſion might have been formed of the probabili: 
EY ty of ſucceſs. 


The aifts, which are dug up in this kit, are 


ſome of them found marked with impreſſions of a 
vitriolic colour, and in a round or winding form, 


as if occaſioned by Tome fluid gleeting between the 
interſtices of the clift. If coal be then, as without 


all doubt it is, © a concretion of bituminous mat- 


ter, ſeparated from the bowels of the earth, vari- 


ouſly combined with earthy, faline, py ritous, and 
metallic ſubſtances,” then the veins of water in the 


earth, which always derive either a hue or tincturk 


from the bodies which they waſh, muſt indicate 


the exiſtence of thoſe bodies of which they ſhare 
the tincture. And though this tincture may not | 
proceed from any beds of coal, either of the foul 


or uſeful kind, yet it is impregnated with the 
qualities belonging to thoſe foffils of which the 


coal is concreted ; and when it is conſiderꝰd that | 


a foul kind of coal has already, | been found there, 


this impreſſion upon the clift appears to be by no 


means en, of regard. a 
| * 5 A 
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A few miles to the weſt of this town is a large 

extent of reddiſh vegetable earth; which in ſome 
places is ſaid to reach ſeveral feet deep; there is 

likewiſe a large ſand rock through which runs the 


turnpike road, on the ſides of which the rock ap- 
pears to be five or ſix fathom deep, and probably 
in ſeveral parts of it, if not generally, deeper than 
the road; alſo near Yeovil is a bed of fine marl 
about three fathom deep in the ground, and of a 
conſiderable extent; were then the ſtrata of earth 


and ſtone obſervable in wells and quarries, well 
known in theſe parts, and that to the depth off 


fifteen or twenty fathom, and theſe ſtrata compa- 


red with thoſe here deſcribed, or with any other 


where coal-mines are, then a competent conjec- 


ture might be formed of finding coal; for the ſu- 
perficial marks here are conſiſtent with thoſe in 
coal countries, and if the ſubterraneous marks 
are not inconſiſtent, *twere ground enough to juf- 


tify the reaſonableneſs of an attempt, without ei- 


ther the imputation of caprice, or the merit of 


ridicule upon the e 


To theſe may he added the curious quarry 


ſtone near Yeovil, ſtrongly marked with impreſ- 


ſions of plants: for this, though not of the mar- 
caſite kind, being neither metalline nor inflamma- 

ble, yet is in appearance very like ſome of the 

branched clift, which is an indication of coal, and 


called Plate, in the environs of Newcaſtle.—All 
the Ggures i in the figured ſtones which we ſee are 


ſuppoſed 


| ( 8s ) 
ſuppoſed not to be petrifactions of real "lates 
Proceeding from the ſulphureous quality of the 
_ encloſing ſtone, but are found to be, many of 
them, ſuperficial delineations, owing both their 
matter and form to their natural fituationz "Id 
figurations in the ſnow are to this purpoſe; the 
delicate landſcapes, which are frequently in So- 
merſet found depicted on ſtones, reſembling whole 
groves of trees, mountains, and vallies; the fern- 
branch clift, ſo deep as the coal-mines there; 


| ſome reſembling the leaves of ſorrel, and ſeveral 


ſtrange herbs, which perhaps the whole vegetable 


- kingdom cannot parallel:* Dr. Liſter. — In coal- 


mines (ſays another author) where the ſulphurs 
are ſtrong, are found great lumps of very bright 
marcaſites, and great varieties of herbs depicted; 
and yet ſome of theſe herbs, as well as the trees, 
mountains, &c. above- mentioned, are ſuppoſed 
not to have ever had their antitype in the vege- 
table world; ſo minute a repreſentation at ſo great 
a depth appearing inconſiſtent with the magni- 
tude of their parallels ypon the ſurface. 


".; 2 Thee obſervations may be greatly confirmed 
by a due intelligence of the ſtrata of earth, ſtone, 
ſand, clay, &c. which lie below, and might prove 
theſe parts to be ſimilar to ſome others, where this 
foffi is dug up in plenty: Notwithſtanding which, 
a caution will not be improperly ſuggeſted here 
to the reader, viz. that he be not too haſty i in his 
application ofthe remarks made in the courle of this 
3 F treatiſe 
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treatiſe to any particular place, leſt if a trial ſhould 


be made,and without ſucceſs, the concluſion ſhould 


be carried too far, that is, to a geater depth and 
more extenſive than the phcenomena of the trial 
will warrant,as was likely the caſe in the trial above 


referred to at Weſt-hill: Therefore in order to 
render the attempt accurate and effectual, the ap- 
plication of indicating marks cannot be. too cir- 
cumſtantial. To this purpoſe i it were an object of 
public ſpirit well becoming the character of a per- 
ſon of fortune and penetration, to make the tour 
of all the coal countries in England, to form a col- 
lection of them according to their ſtrata, and pub- 
liſh this collection the very great variety of 
mines, ranged under their proper claſſes of ſimila- 
rity in reſpect of their ſeveral ſtrata, profeſſed 
marks of indication, &c. would ſuggeſt copious 
grounds of compariſon to gentlemen, who live in 
a country, where theſe mines through the increaſing 
ſcarcity of wood are greatly wanted, and who : 
would fink in the likeheſt places to find them. | 


In the -ariſh of Holneſt the attempt made to 


find coal was unſucceſsful, for no coal was found; 
and the particular motives of inducement in the 


adventurer, who was a man of fortune, are. abſo- 
lutely unknown; tradition itſelf does not pretend 
to any notice of them. Let theſe be as they will 
certain it is, that the clay and gravel here, of which 
there is abundance, is of the ſame kind with ſuch 
as 18 plentiful in ſome coal countries; the clay be- 
ing of ſeveral forts, much of it ſandy, and forming 

| a kind 
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2 kind of loam, ſome of it browniſh, and much of 
it of a blue colour, lying in thick beds, very cloſe 
heavy and compact; the gravel being full of flint 
and hard pebble. 


At Pinford-hill near Milborne-Port, there is at 
the foot of the hill a clay of a bluiſh hue, but not 
ſo deep a blue as that is in the other places refer- 
red to, but neither the texture nor depth of this 


clay is known to the author; theſe circumſtances 


however muſt be in the notice of ſeveral people, 

who remember the laſt attempt made there for 
coal; and cannot be incapable of a juſt application 
of theſe remarks to the place of this attempt. This 


hill is contiguous to a ſhort ridge of mountain, 
which appears to be gravel all along under the 


vegetable earth, and under that a rock of lime- 


ſtone of a rubly, or of a flaky texture, which pro- 
bably reaches to a conſiderable depth: Perhaps 


under. this very rock may lie the clay above men- 
tioned, the hill appearing to, have been the effect 
of an accumulation of matter at its formation, hav- 
ing a very gentle and gradual declivity to the eaſt, 
_ a very Rep ONE: to the well. See p. 67. 


Near Chew Magna 1 in Somerſet, in ſearching 


for coal mines they aps or uſed to endea- 
vour to find the crop,* which of courſe led the 


*The crop among ſome mines, and the baſſerng among others, 


is a term ſignifying the appearance of tg. mine in its natural bed | 


upon the 28 of the earth. 


ſcearcher 
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ſearcher to the mine; to this it is very probable 
that the firſt diſcovery of ſuch mines in thoſe parts 
has been owing. It is remarkable alſo, that this 
mineral breaks out upon the ſurface in ſeveral 
arts of Scotland, where coals are plentiful; ſo 
plentiful indeed, that they are not worth the trou- 
ble of working them out of the pits through want 
of fa market for the ſale of them. At Auken- 
claugh, ſix miles from Kylſich, is a bed of coal 
eighteen feet thick. This is alſo the caſe (that i is 
the appearance of crop) with ſeveral mines in the 
environs of Durham, but not in any ſuch degree 
as it is repreſented to be by Mr. Morand; who 
ſays, that there this foſſil is fo near the ſurface of - 
the earth, that the wheels of carriages lay it open, 
and the inhabitants of this part have a ſufficiency 
from what is conſtantly expoſed for their own uſe, 
that of their neighbours, and Hkewiſe to make it 
a valuable branch of their income. The contrary 


of this is well known to all the inhabitants in thoſe 


parts, where ſome pits are worked for land-ſale, 
that is, home conſumption, and others for the ſea 
trade only, and both theſe at a great depth and a 
great expence. Tis pity that fo curious an au- 
thor upon ſo inte reſting a ſubject fhould be betray- 


ed by any kind of falſe intelligence whatever—in 
matters of fact no candid enquirer can eaſily be 
miſtaken, unleſs he is abuſed by miſrepreſentation: 
For the truth of this fact is applicable to ſome 
places where by accident the coals appear at the 

ſurface, 4 as s the five wer coal does at Lumley in 
feveral 


x 9-4 
ſeveral places by the river ſide near Durham, 
where a miller and ſome of the neighbours draw 


it out from the bank upon ſledges, and receive 
enough | for their uſe this way only. And the ca- 


vity in ſome of theſe places is ſo large, that the 
gentlemen and inhabitants there with much pro- 
priety aſſure you, that they go into good coal- 
mines without ever having deſcended into a pit. 


Now at Weſt-hill near Sherborne, ſeveral pieces 
of coal have been taken up out of a ditch, which 


was indeed a very foul coal, but it was real coal, 


very inflammable and ſulphureous, and burnt to 


aſhes. It had no apparent connexion with any 
ſtrata of the ſame kind in the ground, though ſuch 
was found in a pit of inconſiderable depth ſunk 
in queſt of coal near the ſame place, of the nature 


and conſumption of which coal notice has already 


been taken. Theſe caſual lumps of coal there- 


fore, though they fall not under the article of crop 


ſo called and here defined, yet they are a plain in- 


dication, that ſo far as this compound inflam- 


ma ble mineral derives its formation from contigu- 
ous ſtrata, the contiguous bodies of clay, earth, 


& c. found there had ſomething in their nature 


and quality very conſiſtent with the production of 
WV a e See p- 76. 


Mundick, which 1 is only another name for the 
pyrites, is often met with in theſe parts, and not 
many miles off very plentiful. Dr, Lifter aſſerts, 


that | 
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that no mineral or ore whatever is ſulphureous but 
as it is wholly or in part a pyrites, which both in 
groſs and vapour is actually of its own accord fir d, 
as coal · mines are. And ſome of it is ſo pregnant 
with ſulphur, that fire ſeparates it from tin, and 
evaporates it io ſmoke. To this pyritous or ſul- 
phureous quality reſiding; in coal are owing the 
ſtrong tints, variegated like the iris, of a golden 
colour, ſuch as is the peaw vein, or peacock's tail 
| vein, in Somerſer, and the gloſſy hues of coal. in 
other parts, like thoſe of a pigeon's neck. But 

this is rather foreign to our purpoſe, the ſubject 
of which is not the nature and quality of this mi- 
neral, but the characters of its indication __ Th, 


11 may here be 8 that there can be no cer 
nalty of ſucceſs in an undertaking. founded at beſt 
upon conjectures ; that the formation of foſſils, de- 
pending upon a probable concurrence of natural 

cauſes ſubterraneous and far out of ſight, is one of 

the arcana of natural philoſophy; that the ex- 
pence of finking a competent depth is too much 
to hazard upon ſo precarious an iſſue; and that 
the ſafeſt and beſt method of inveſtigation 1s to. be 
determined by ocular demonſtration of the crop at 
the extremity of the mine. Anſ. Where the crop 
does not appear, and probable marks occur, the 
value and importance of the diſcovery is well 
worth the undertaking; and the very inſtance of 
probability will exempt the adventurer from cen- 
ſure, though his dosen e ſhould fail of thaw 
. wiſhed 


1a) 
wiſhed ſucceſs—for the public are more- intereſted 
in the diſcovery than himſelf, and would upon the 


view of the firſt ſucceſsful attempt, be ſingularly 


zealous of making more diſcoveries (ſince. where 


one mine of this kind is found, doubtleſs there 
might exiſt many more) while the ſt adventurer, 


beſide the honour, the generoſity, the charity of 


the firſt diſcovery, would ſhare a prime intereſt in 


the value. Were ſucceſs certain, how many ad- 


venturers would ftart up? and then neither the 


fame thanks, nor the ſame gains were due to the 
Projector: while ſucceſs is but probable (and it 


cannot be more than ſo, while grounded only up- 
on rational conjecture) this were ample motive to 


TT juſtify the reaſonableneſs and propriety of the at- 
_ tempt, propriety, I fay, becauſe, notwithſtanding 
all the ſuppoſed arcana in phyſics, probability will 


ever be allowed to proper reſearches in the article 
before us, 5 or, 


Though the formation of mines cannot in any 
bade be particularly proved à priori, and in this 


ſenſe may continue a ſecret to mankind till their 


laſt general exploſion ; yet the proofs of their exiſ- 


tence and ſituation a poſteriori, that is, from the 


circumjacent ſtrata of earth, ſtone, clay, &c. may 


prove by frequent and numerous examinations ſo 
uniform and accurate, as to ſatisfy the enquiries « of 


every ingenuous adventurer, and render any attain- 
able degree of conviction beyond it ſuperfluous. 


Degrees of 1 improvement bring every art and ſcience 


to 
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to perfeddion. While the power of electricity a ap- 
peared to conſiſt in no more than the minute attrac- 
tions and repulſions of ſmall bodies, who could 
have imagined that a ſeries of experiments would 
ariſe from it, ſufficient to found a theory capable 
of very probably reſolving the cauſes of earth- 
quakes, of diverting by proper directions the force 
of lightening, and of tracing the moſt intrinſic 
properties of the animal and vegetable world ? and 
yet after theſe amazing applications of the theory 
there remains till an ample field for farther diſ- 
coveries: this however was one of the inſcrutable 
parts of philoſophy about thirty years ago: as was 

likewiſe during a great part of the laſt century, 
the horizontal parallax of the earth, and the theo- 
ries conſequent upon it; till, minute as the ob- 
ſervation muſt be (ſo minute, that an error there- 
in can be little leſs than the whole parallax) the 
phœnomenon is likely to be aſcertained to a great 
degree of accuracy by the late tranſit of Venus. 
hut there ever will remain occult qualities ! in 
naturals to the indifferent, the luxurious, the par- 
tial, and the lazy examiner; who enjoys by his 
own warm fire ſide the productions of nature, with- 
out exerting himſelf either to diſcover or to pro- 
duce the comforts of them to thoſe who are ready 
to periſh in want of them; whoſe ſelf is the cen- 
ter of all his pleaſures and Fee the cir- 
Z cumference too. 


CHAP. 
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| Fire and Water in Coal-Mines. 


X FTER this account of the utility, inveſtiga- 

tion, &c. of coal-mines, it may not be amiſs 

to cloſe the whole with ſome remarks upon the me- 

thods of preſerving them, when found. The 

: two principal enemies of their operation are, fire 
'H and water, which are each of them, if not kept at 
3 due diſtance, deſtructive both to the workmen and 
ES OOO e 
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81. Firſt with regard to fire. In quarrying out 
ſo ſulphureous a mine as that of coal, no wonder 
F _ that plenty of inflammable vapour will ariſe, and 
in ſo contracted a cavity, ſo moiſt and ſtagnant an | 
air muſt of courſe ſoon become foul and unwhole- | 
ſome in proportion to the quantity of ſulphur 
 wherewith the mine is impregnated ; and this ad- 4 
hering to the top and ſide of the mine, and the = 
longer the more accumulated, it becomes accenſi- - i 
ble by the flame of a candle. Even without the 1 
application of a foreign flame, the ſole fermenta- | 
tion of the vapour compoſed of different inflam- 
mable particles, will diſpoſe it to take fire, flaſh 
like gunpowder, and wherever it finds a vent, to 
iſſue out thence with a violent exploſion. 


Theſe exploſions in coal-mines, happening from 
fire damps, as they call them, are well known in 
. all 
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all countries where thoſe mines are, and where they 
have been worked away into a competent cavity: 
Out of many inſtances of theſe dreadful exploſions 
one, which happened about fifty years ago near 
Newcaſtle upon Tyne, was very remarkable: ſe- 
venty men were all blown out of one pit at once 
by the violence of the blaſt, miſerably maimed and 
mangled, ſome of them at the diſtanee of an hun- 
dred yards from the pit's mouth; and a large 
ſquare piece of timber, called the ſtart, Which is 
the primum mobile of the machinery (about nine 
or ten yards long, and nine or ten inches thick,) 
was blown to ſome conſiderable diſtance, and 
ſtuck into the ſide of a hill; where it was permit- 
ted for many years after, and probably to this day, 
to remain as a monument of ſo memorable an ac- 
cident.—— There were near forty men blaſted 
by the diſcharge of one pit about two years 
ago near Cheſter in the ſtreet, Durham; and about 
a year ago a great many workmen partly 
killed and partly hurt, in ſome of the mines near 
Mendip in Somerſet. After an exploſion of this 
kind happens, which burſts with a prodigious re- 
port, it is too or three days before the pit is capa- 
ble of being worked again by reaſon of the ſulphu- 


reous ſtench left in it, which takes be e tharei time 
to fibiine, 5 


1 Some pits (fo dangerous is the ruation of he 
honeſt Ove) are eaſily Are on "ns A the ca- 


Price 
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price of any of the workmen, who chufe to apply 
a candle to the top or vault of the mine; the 

flame iſſaing from which application will ſpread 


by degrees to ſuch an extent as to fite the whole 
pit, unleſs it is preſently after the firſt acceriion 


extinguiſhed by plaſhing a little water upon 8 


Alſo, if there be any communication Detweet 
any old pit which is caſt off as foul, and a new one 
which is clean, the air paſſing through this com- 


munication miles a ruſtling noiſe, like that of a 


iy Hollow wind, and the working & pit will befoul-and 


| era to the diſtance of ſeveral yards from! it. 


Now the one ching necdfül to prevent all this 
danger, whether happening by deſign or by acci- 
dent, is to contrive a circulation of air in the ſhaft, 


that is, a continual ſucceſſion of freſh air in the ca- 


verns of the pit; ſo that the foul air being by this 
means driven off, the labourers wotild purſue their 
work with more ſecurity, and thence ſatisfaction, 
and I thence alſo with leſs expence to the proprietor ; 


the danger ef the employment being a very rea- 
ſonable pretence of enhancing the price of it. The 
Heffian bellows invented and improved for this 
_ Purpoſe many years ago did much execution, but 
was not adequate to the Whole extent of this deſign. 
They require a great power to produce a proper 
effect, and act only by forcing pumps. In reme- 


dy of Which inconveniences, and to act both by 
ſucking and forcing dravghts occaſionally, Dr. 


Deſagilliers 


t-M- 2 


Deſaguliers invented an engine, conſiſting of a 
triple crank, working three pumps, which both 


ſuck and force air by means of three regulators, 
and are alternately applied-to drive air into or 
draw it from any place afſigned—as the damps 


are ſpecifically lighter than the common air, they 


may be driven out of the mine, or if heavier, they 
may be ſuck'd out, by the operation of this engine, 


which is ſo contrived as to be varied for this pur- 
poſe; and the execution of it is ſuch, that one man 


may change in one minute the whole air in a cu- 


bic ſpace, whoſe ſide is eight feet; and a horſe do 
four times the work of one man. Some of the 
proprietors of mines object againſt this engine, as 
both inconvenient and inadequate; but the mode 


of objection 1 1s not known to the author. 


Other e machines have been applied 
to this uſe, ſome with a very ſmall degree of ſuc- 


| ceſs, others with more, but none with a degree of 
execution adequate to general uſe. The coal fire 
furnace, called in the north the fire lamp, has 


been found of eminent uſe in many pits near 


| Newcaſtle, the cavities of which are generally lar- 
ger than moſt others, and many fires have un- 
doubtedly been prevented by this contrivance; but 
it is not uſed in all the pits there for reaſons 
| known, perhaps, only to the proprietors. . Cer- 


tain it is, that fire will not do in all caſes, becauſe 


ſeveral ſorts of damps extinguiſh fire; and ſome 


fulminate and are dangerous when fire comes near 
them. Ik)hbis 


9 
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This contrivance however, exceeding uſeful as 


it is, is yet cumberſome, and like the other inven- 


tions, operates upon the object with a kind of vio- 


lence, and continues no longer in operation than 
the fire continues to burn. A better contrivance 
than this, could an expedient to effect it be diſ- 


covered, were fuch as would operate in a more na- 


tural way, viz. by ſome change effected in the di- 
rection of the wind, fuch as would always be tak- 


ing effect, while the wind is blowing; and while 
not blowing, the fire lamp might ſupply its uſe. 


A thought to this purpoſe was ſtarted lately by 
Dr. Franklin of Philadelphia, in his experiments 
and obſervations on electricity, who applies the 
daily paſſage and repaffage of freſh air in chimnies 
to the conſideration of fuch a natural contrivance 
as is here deſired. The quotation is too long for 


inſertion, but the ſum of it is this. The rarefac- 
tion of the external air by the heat of the ſun, and 


the want of it at night, occaſions a difference be- 
tween the ſpecific gravity of that air by day and 
the ſame by night; but the air in the chimney, be- 


ing of the ſame middle temperature as the chimney 


which protects it from the influence of the ſun by 
day and the cold by night, will therefore aſcend 
by night and deſcend by day, according as the ſpe- 
cific gravity of it is changed by the ſucceſſive rare- 


factions of the external air. ©] think, ſays he, this 


property might be made of uſe to miners, ſuppo- 
ling a chimney erected near the mouth of the pit, 


and all air excluded from it at the bottom i 


(-96- 7 
what mould paſs up and down the ſhaft, by this 
means a conſtant change of air would be produced 
in the paſſages below, tending to ſecure the work- 
men from thoſe damps that incommode them. 


This ſcheme, like ſeveral others, is very juſt as 
it is curious in theory, but of too weak effect to ac- 
compliſh its propoſal. Nothing however can be 
deviſed more conſiſtent with the ordinary operati- 


ons of nature; for from the different affections of 


cold and heat 1 moſt of the variations in the 
denſity, currency, &c. of the air, which is always 


changing its condition according to the approach 
and ſeceſſion of the ſun. But the air in ſubter- 
raneous caverns is ſtagnant in that confinement, 
and not liable to theſe changes; whereas could 


it be made by any currency of communication to 


obey theſe alterations in the external air, then the 


denſer air, whether external or ſubterraneous, 


would always be paſſing through the channel of 
communication to the place of that which! is more 
rare. 


In contrivances for this purpoſe, a particular 
misfortune is, that two differently operating ma- 


chines (provided ſuch were applied to encreaſe 


the effect) ſeem incapable of having their full ef- 


fect together; and therefore in the very nature of 


the thing the contri vance muſt be ſimple and uni- 


form. A ſtream of air in windy weather may be 
derived from the atmoſphere capable of ſerving 


all 
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all the uſes for which it may here be wanted, were 
it poſſible to circumſtantiate it in ſuch a manner, 


that the obliquity of its deſcent might occaſion 
no diminution of its ſtrength. — Notwithſtanding 


the improvements which have been already made 
in pneumatics, there are yet in ſo fine a field of 


{cience, many more improvements and diſcoveries 
capable of being made. The powers of nature, 


howſoever prevalent and extenſive, are yet liable, 
in every common and uſeful degree of them, to 
particular direction and controul from the powers 


of art. But this remark coincides with, and will 
be illuſtrated by, the next article. 


$ 2. With regard to water, — Almoſt all coal- 
Pits are more or leſs troubled with it; and ſome 


to ſuch a degree, as to want a drain of more than 


an hundred hogſheads in a hour. Sometimes a 
larger bedor reſervoir of water has burſt in upon 
the work, and has filled the whole cavity of the pit 
ſo as to riſe a good many fathom up the ſhaft, 


before it gets up to a level with its ſpring. Friar 


Gooſe colliery, near Newcaſtle upon Tyne, had 
three engines fixed, which drew up, one with ano- 


ther, two hundred and fifty hogſheads of water in 
an hour, yet the colliery was drowned notwith- 


{tanding all the three engines wrought againſt it. 


There are ſeveral engines in that part of the coun- 


try which draw from an hundred and fifty to an 


hundred and eighty hogſheads in an hour: Mr. 


Emerſon in his deſcription of this engine ſays, it 


| will 
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will “deliver three hundred or more hogſhradh of 

water in an hour” but this is a degree of execu- 
tion which none of theſe accompliſh, that have 

been ſeen by the author, though he has ſeen many 
of them in the county of Durham. This is indeed 
great execution, but it is only proportionable to its. 
occaſion, the mines in thoſe parts being extreme- 
ly troubled with water. 


This kind of engine, called the oonl-bire « engine, 


is exceeding moliminous and expenſive, coſting 


in a part of the country, where the materials are 
generally cheaper than in other parts of England, 
from eight hundred to a thouſand pounds, and 
ſome more. The of reaſon this enormous expence 
is owing to the method of its plan and operation; 
as it works by a large balance of a prodigious 
weight ſuſpended upon the wall of the building; 
the vibrations of which balance are owing, alter- 
nately, to the preſſure of a ſemi-atmoſphere upon 
a circular area of thirty-ſix or forty inches diame- 
ter, and the force of the ſteam of boiling water in 
counteraction; the boiler uſed for this purpoſe 
containing many. tons of water, which is conſtant- 
ly recruiting by a pipe of freſh water, while ano- 
ther pipe is diſcharging the evaporated : It is kept 
boiling over a very large coal-fire furnace, and 
muſt be renewed every three or four years; the 
quantity of coals neceſſary to keep this water boil- 


ing is from twenty to * buſhels every twelve 
METS: | 


f 


„ 

No all this enormous expence and incum- 
brance might be avoided by ſuitable improve- 
ments in hydraulic machines, which are little more 
than ſo many modes of the mechanical powers. 
For while it is impoſſible to aſcertain what quan- 
tity of burden is moveable by any given power or 
powers, ſo long *twill be impoſſible to aſcertam 
the preciſe length or boundary of mechanical im- 
provements. Theſe open to the induſtrious in- 
veſtigator a field of reſearches more inexhauſtible 
than the moſt pregnant mines they aſliſt ; and may 
be directed to any method of impulſe, as well as 
| heightened to any degree of power: And while 
the exigencies of ſociety require farther additions 
of improvement, and theſe mechanical inventions 
are ſo much ſubjected to the power of art, thoſe 
gentlemen do not even their duty to their country, 
| whoſe leiſure, fortune, and faculties are in theſe 
inſtances capable of yeilding it ſervice, but direct- 
ed by ſelfiſh inclinations to do it prejudice. The 
proſtitution of themſelves to baſe and ſordid gra- 
tifications reſults no better, than in a conſumption 
of thoſe comforts and conveniencies which the 
induſtrious of their ſpecies are every day ftriving 
to ſupport. And who can deny, that the ſupply 
of theſe comforts in all the various branches of 
their demand, might not have been at this day 


much more feaſible and eaſy, had the drones, the 


waſps and ſlugs of ſociety, dedicated as the bees 
have done to the uſe of their community, thoſe - 
abilities, Which they have employer in rapine, 


and 
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and Zorrupted by indulgence? The Society for 
the Improvement of Arts, &c. have done ex- 
cellent things, by holding out the prize of art to 
the emulation of the mechanic, the merchant, 


and the huſbandman, &c. artiſts, whoſe intereſt, 
indeed, has been connected with their ambition: 
Some of them have not ſolely patronized the 


cauſe, but led the way to improvement, and held 


out the illuſtrious copy of imitation, as well as 


the golden prize of encouragement: This is real- 
ly the ſummit of true honour and virtue, and in 
Juſt character of the noble, the obliging, and the 
brave! Indeed, the ſole patronage of art in the 
opulent and able, is meritorious of the eſteem 
and gratitude of their country; and has prompt- 


ed the intention of the inventor in a multirude of 


curious and uſeful improvements. A remarkable 


Inſtance of hydraulic execution, whether prompt- 
ed by the above-mentioned patronage or not, is 
the diſcovery of the late curious chain-pump, ce- 


lebrated for the eaſe of its power, the ſtrength of 
its execution, and the mobility of the machine — 
It diſcharges, by the power of two workmen on- 
ly, one ton in fifty-five ſeconds; which by com- 
pautation exceeds the execution of the common 


coal fire engine little leſs than one half. The ex- 


periment was made on ſhip- board; but it is rea- 
ſonable to imagine that on land, where the foun- 


dation is more ſteady, the power might operate 


with more eaſe and advantage; 1 in either caſe, the 
movement of ſuch a burden is ſurpriſing, and, 


with 
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with proper application, might execute the lame 
effect in coal-mines, or ſuggeſt by a due regard 
to its machinery a proper contrivance for that 
execution. There 1s (cope enough for improve- 
ment in this walk of genius from Mr. Ferguſon, 
Emerſon, &c. writers upon mechanical powers; 
who have both by calculation and experiment 
ſupplied a fund of amuſement co the taſte, and 
aſſiſtance to the 1 invention, of heir readers. 


5 The water-wheel, ſo "called; is of very good 

ſervice to ſuch mines as are not burdened with a 
great quantity of water, but they are for the 
moſt part only of local application, and not ade- 
quate to the occaſion of a very large drain, nor 
of univerſal uſe. There are alſo other methods of 
drawing off the water, ſo that the quantity left 
does not impede the workmen, but are not effec- 


tual without much trouble. And the execution 


of ſome is ſo imperfect, that they are rather pal- 
| liations than cures, ſaving indeed the exiſtence of 
the work, but render the work no more than to- 
lerable; whereas one general machine, that ſhall 
accompliſh great execution with great eaſe, will 
anſwer the full purpoſes of this conveniency in 
every place whatever. That ſuch a machine is 
within the reach of art is obvious, becauſe, tho? 
any conceivable weight cannot be moved by any 
conceivable power with the ſame velocity, yet 

the property of mechanical power is ſuch as to be 
equal to this deſign with a ſuitable diſproportion 
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of velocity: For the greateſt odneivatte difprs- 
portion between. the velocity of the power and 

burden is demonſtrable in theory, and that it is 
Bot ſo in execution will be no wonder, becauſe 
objects of mathematical idea may be true by in- 
tuition of the mind, but very improperly applied 
to phyſics or to the ſenſes, and may lead a pro- 
jector into groſs difappointments. | Hence it is 
that many mechanical inventions, which have 
been juſt and accurate in projection, have failed 
in execution. What is gained in power is loft in 
time, and puts any the moſt advantageous ma- 
chine in a ſtate of equilibrium between the bur- 
den and power; the machine itſelf being only the 
inſtrument of accelerating the given force, but 
not of producing a new: one, which had no ex- 
| tſkence before. A machine then, as an inſtrument 
of motion, is poſſible to be contrived which ſhall 
multiply the power impelPd to a ſurpriſing de- 
gree of acceleration or aggravation, and be ca- 
pable of actual employment; and provided the 
ſtrength of the materials, and the conveniency of 
fituation concur, may be applied to the uſe here 
mentioned, as W as any other. 


4 


* ins, it is not at all improbable di ame 
marks of futility. may appear in the courſe of this 
compoſition. to a ſagacious reader, who poſſeſſes 
more extenſive intelligence or greater- depth- of 
judgement than the Author, He was not aftaid, 
: 3 8 to the * the publie 


the 


* 
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thenotice of his own ſentiments upon ſo intereſting 
a ſubject, being prompted by a motive ſuperior 
to all the ſneers of contempt, or the wild airs of 
ridicule, VIZ. A REGARD TO THE WELFARE OF 
MANKIND: And in purſuit of this motive he 
knows not how to give a better proof of his in- 


tegrity, than by dedicating the profits of this 
publication, if any ſuch ariſe, to the uſe of the 


poor of his pariſh. — Contented, indeed, at all 


events, with the diſcharge of his duty in this ex- 
ertion of his humble talents and employment of 


his leiſure; but abundantly happy, ſhould the re- 
ſult produce any ſucceſsful attempt to find theſe 


comforts of life, which are the ſubject of his pen, 
or ſome more ſucceſsful attempt than this to in- N 


veſtigate and explain them. 
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